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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

RESEARCH MEMORANDUM 

PRESSURE  DISTRIBUTIONS ON FOUR  CANOPY-FUSELAGE 

CONFIGURATIONS AT TRANSONIC  SPEEDS 

By Elden S. Cornette 

SUMMARY 

Pressure-distribution data have been  obtained  for a drooped-nose- 
fuselage  forebody  alone  and  for  four canopy shapes mounted on this fore-  
body. Two of the  canopies  had  the same shape  and s i z e  rearward  of  the 
windshield  but one had a "flat" and  the  other a "veer'  windshield. The 
remaining two canopies were located a t  d i f fe ren t  body s t a t ions ,  had 
smaller maximum cross-sectional areas, higher   f ineness   ra t ios ,  and f l a t  
windshields. The models  were tes ted  a t  Mach numbers from 0.80 t o  1.13 
and a t  combined angles  of  attack  and  sideslip. The Reynolds number per 
foot   var ied from 3.54 x lo6 t o  3.87 X 10 . 6 

The data ind ica ted   tha t  a flat-windshield canopy experienced  lower 
pressures  over a greater  percentage of i t s  projected  f rontal   area  than a 
comparable  vee-windshield  canopy.  Localized  regions of low pressure, 
however, were more severe  for  the  vee-windshield canopy.  Windshield  shape 
had l i t t l e   e f f e c t  on pressures measured  over  the rear one-third  of  the 
canopies.  Integrated canopy pressure  drag  increments, which included  only 
the  interference of the  fuselage on the canopy, were e s sen t i a l ly   t he  same 
fo r   t he  small forward-  and  rearward-located  canopies a t  the  higher Mach 
numbers. However, comparison  of the  increments i n  canopy-plus-fuselage 
force  data  indicated that the  interference of the canopy  on the  fuselage 
was principally  responsible  for  higher  drag due t o   t h e  canopy in   t he   r ea r -  
ward location. 

INTRODUCTION 

Among the problems associated  with  the  design  of   pi loted  a i rcraf t   for  
f l i g h t   i n   t h e   t r a n s o n i c  and supersonic  speed ranges is that of  determining 
the optimum shape  and  location  of a cockpit canopy. Visibil i ty  requirements 
fo r  take-off,  landing,  and combat purposes must be met with a minimum pen- 
a l t y  i n  performance  of  the  overall  configuration. Sound s t ructural   design 
requires a knowledge of the magnitude  and dis t r ibut ion  of   the aerodynamic 
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loads which  would be expected t o   a c t  upon the canopy during f l i g h t .  A 
few papers  presently  available showing experimental  pressure-distribution 
and drag  resul ts   obtained  in   the  t ransonic  and  supersonic  speed  ranges 
a r e   l i s t e d   i n   r e f e r e n c e s  1 t o  9.  

In   order   to   obtain  addi t ional  aerodynamic data in   the   t ransonic  and 
supersonic  speed  ranges, a se r i e s  of airplane canopy  models that simulate 
present  designs  used on  high-speed a i r c r a f t  were investigated a t  the 
Langley  Laboratory. The objective  of this program was to   obtain  force 
and pressure-distribution  data f o r  canopy-fuselage  combinations  and t o  
evaluate  the  effects of  changes i n  canopy shape,  size, and location under 
various  operating  conditions of p i tch ,   s ides l ip ,  and Mach number. Reported 
in   re fe rence  1 are   the   resu l t s  of p a r t  of this program conducted i n   t h e  
Langley 4- by 4-foot  supersonic  pressure  tunnel a t  Mach numbers of 1.41 and 
2.01. Force  and  pressure measurements are  presented  for  eight  canopies 
mounted on a common drooped-nose-fuselage  forebody.  Reference 2 presents 
the  resul ts   of   force measurements  on four of these  canopies  obtained i n   t h e  
Langley  8-foot  transonic  tunnel  for a Mach  number range from  0.80 t o  1.13. 

Reported  herein  are   the  pressure-dis t r ibut ion  resul ts   obtained  a t  
transonic  speeds  for  the  fuselage  forebody  with and without  the  four 
canopy shapes  tested  in  reference 2.  The data presented supplement that 
of references 1 and 2. Two of the  canopies were mounted well  forward on 
the  fuselage  and had the same shape  and size  rearward of the  windshield 
but one had a f l a t  and the  other a  vee windshield. The two remaining 
canopies had smaller  cross-sectional  areas  and  higher  fineness  ratios 
than  the f i r s t  two and both had f l a t  windshields. The  two smaller cano- 
pies were loca ted   a t   d i f fe ren t   longi tudina l   pos i t ions  on the  fuselage. 

The tests  reported  herein  covered a Mach  number range from  0.80 t o  
1.13, and angle-of-attack  range from Oo t o  loo, and  an  angle-of-sideslip 
range from -8O t o  8'. The Reynolds number per  foot  varied from 3.54 x lo6 
t o  3.87 x lo6. 

SYMBOLS 

*b maximum cross-sectional  area of fuselage  forebody, 15.71 sq i n .  

Amax maximum cross-sectional  area of  exposed  canopy 

a major  radius of fuselage  cross-section  ell ipse 

b minor radius of fuselage  cross-section  ellipse,  a/1.25 

\ 
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drag  coefficient , Drag/qAb 

incremental  drag  coefficient due t o  canopy, 

incremental  pressure  drag  coefficient due t o  canopy obtained 
from pressure  distributions  (based on exposed canopy maximum 
cross-sectional area) 

local   pressure  coeff ic ient ,  P - Po 
q 

base-pressure  coefficient, pb - Po 

major  radius of canopy cross-sect ion  e l l ipse,  measured  from 
drooped  center  line of fuselage 

minor radius of  canopy cross-section  ell ipse,   c/2.5 

dis tance  to   top of round  canopy,  measured from s t r a i g h t  
cen ter   l ine  of fuselage 

t o t a l  canopy length 

total   fuselage  length,  25 inches 

free-stream Mach number 

designation of canopy-fuselage  parting  line 

loca l   s t a t i c   p re s su re  

s t a t i c   p re s su re  a t  model base 

free-stream s ta t ic  pressure 

free-stream dynamic pressure 

Reynolds number per  foot  of  length,  pV/p 

radius of cross  section of  round canopy 

ver t ical   coordinate  of canopy cross   sect ion 
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V horizontal  coordinate of  canopy cross  section 

v free-stream  velocity 

X distance measured  from  canopy  nose  along s t r a igh t   cen te r   l i ne  
(positive  rearward) 

xb distance measured  from fuselage  nose  along  straight  center  l ine 
(positive  rearward) 

z vert ical   d is tance from s t r a igh t   cen te r   l i ne   t o  drooped center 
l i n e  of  fuselage  (positive downward) 

a angle of a t tack,  deg 

P angle of s ides l ip ,  deg 

CL free-stream  viscosity 

P free-stream  density 

cp l a te ra l   angle   (pos i t ive  when measured  clockwise from plane of 
symmetry looking downstream) 

APPARATUS AND INS'I!RUMENTATION 

Tunnel 

This invest igat ion w a s  conducted i n   t h e  Langley 8-foot  transonic 
tunnel, which has a dodecagonal s lo t t ed   t e s t   s ec t ion .  This  tunnel i s  
capable of continuously  variable  operation  through  the  speed  range up t o  
a Mach number of 1 .l5. The models  were mounted in   the   tunnel  on the 
conventional  sting-support  system.  Detailed  discussions of the  design 
and cal ibrat ion  of   this   tunnel  have  been presented  in  references 10 and 
11. The uniformity of the Mach  number d i s t r ibu t ion   i n   t he  model region 
is within 20.006. 

Models 

A drooped-nose-fuselage  forebody  and f G u r  canopy shapes mounted  on 
t h i s  forebody were t e s t ed   i n   t h i s   i nves t iga t ion .  The dimensions of the 
models are   presented  in   f igure 1. These models were the same as  those 
used and described  in  references 1 and 2. The fuselage  forebody 
( f i g .   l ( a ) )  had el l ipt ic   cross   sect ions  throughout .  The cross  sections 
of canopies 1 and 2 ( f i g s .   l ( b )  and l ( c ) )  behind  the  windshield were a l so  

. .  . . . . . . ". . . . . . 
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e l l i p t i c   b u t  canopy 1 had a f l a t  windshield, whereas  canopy 2 had a vee 
windshield. Both windshields were swept  back 55O and the vee windshield 
had an  opening  angle  of  approximately 50'. Both canopies 1 and 2 were 
located well forward on the  fuselage  and had equivalent  f ineness  ratios 
of approximately 7.0 (based on the   r a t io  of the  diameter of an  equivalent 
body of revolut ion  to   the  length of  the canopy i n  the  plane of symmetry). 
The r a t i o  of  the maximum cross-sectional  area of canopies 1 and 2 to   t he  
maximum cross-sectional  area of the  fuselage w a s  approximately  0.165. 
The method  of derivation of the  windshield  shapes i s  i l l u s t r a t e d  i n  
reference 1. 

Canopies 3 and 4 ( f i g s .   l ( d )  and l ( e ) )  had circular   cross   sect ions 
behind  the  windshield, lower windshield  slopes, and  were smaller i n  s i z e .  
Both  canopies  had f lat  windshields swept  back 650 but canopy 4 was located 
3.75 inches  far ther  downstream on the  fuselage  than canopy 3. The equiva- 
len t   f ineness   ra t io  of canopy 3 vas  approximately 10.0, whereas t h a t  of 
canopy 4 w a s  approximately  12.0. The r a t i o  of the maximum cross-sectional 
area of the canopy t o   t h e  maximum cross-sectional  area of the  fuselage was 
approximately 0.095 and 0.066 for  canopies 3 and 4, respect ively.   Sl ight  
dissymmetry in   construct ion of  canopy 3 i s  ind ica t ed   i n   f i gu re   l (d )  where 
the  actual  measured  dimensions are  presented. 

Instrumentation 

The location of  pressure  orifices on the   f ive  models used i n   t h i s  
invest igat ion i s  shown i n   f i g u r e  2. The fuselage  alone w a s  instrumented 
with two longitudinal rows of  21  orifices  each, whereas  each canopy  had 
approximately 50 o r i f i c e s .   I n  a l l  cases   o r i f ices  were i n s t a l l e d  on only 
one side  of  the  plane of symmetry so  that   both  posi t ive and negative  side- 
s l i p  angles were t e s t e d   i n   o r d e r   t o  determine  the  pressures on both  the 
upstream  and downstream sides  of  the model f o r  a given  s idesl ip   angle .   In  
general ,   the   or i f ices  were positioned so  that  pressure  distributions  could 
be obtained i n  two d i rec t ions ;   l a te ra l ly ,   for   var ious  model s t a t ions  and 
longitudinally,   in  meridian  planes.   For  each canopy, addi t iona l   o r i f ices  
were located  near  sharp  breaks in   the  contour  and  along  the  parting  line 
between  canopy  and fuselage. These or i f ices   general ly  did not fa l l  i n t o  
the la teral  and longitudinal  pattern.  

Tests 

The f ive  models  were tes ted  a t  stream Mach numbers of 0.80, 0.90, 
0.95,  0.99, 1.02, 1.08, and 1.13. The maximum random e r r o r  i n  measuring 
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stream Mach number is bel ieved  to  be  about  0.003. A t  each Mach number, 
the models were tes ted  under  conditions of combined p i t c h  and s ides l ip  
which included angles of a t tack of approximately Oo, 5 O ,  and 100 and  angles 
of s ides l ip  of approximately Oo, +A0, and +8O.  The Reynolds number per   foot  
varied from 3.54 X lo6 t o  3.87 x 106. (See f i g .  3.) 

Measurements 

A t  each t e s t   po in t ,  canopy pressure  distribution, model base  pressure, 
and a l l  pressure  data   re la t ive  to   prevai l ing ambient tes t   condi t ions were 
photographically  recorded from multiple-tube manometers. The accuracy of 
measurement  of the  pressure  coefficients  reported  herein i s  estimated  to 
be within fO.005. The matching of pressure  dis t r ibut ions on the  upstream 
and downstream sides  of a canopy a t  a given  angle of s ides l ip ,  however, i s  
also  subject  to  accumulative  errors due to  the  accuracy of  measurement  and 
repea tab i l i ty  of Mach number, angle of a t tack,  and  angle of s ides l ip .  

Figure 4 shows the  variation of base-pressure  coefficient  with Mach 
number a t  approximately  zero  angle of a t tack and s ides l ip   for   the   f ive  
models tes ted.  A block of wood having  the same cross-sectional shape as  
the model base  and 1 foot  long was fastened  r igidly  to   the  s t ing  behind 
the model i n   o rde r   t o  reduce  the  flow  expansion  about  the model base. The 
gap  between the  block of wood and  the model was approximately 1/16 inch. 

In   o rder   to   fac i l i t a te   s ides l ip-angle  measurements, the model was 
rotated 90° before it was mounted  on the  sting-support  system. The s ide-  
s l ip   angle  was then measured  by  an electr ical   s t ra in-gage pendulum device 
mounted internally  near  the  base of the  support  sting.  Sting and model 
deflections  occurring  ahead of th i s   po in t   as  a r e s u l t  of forces and moments 
acting on the model were determined from s t a t i c   t e s t s .  The corrections were 
appl ied  to   the  indicated  s idesl ip   angle .  

The angle of a t tack w a s  obtained by inser t ing  Oo-,  5O-, and  10°-bent 
couplings in  the  support   st ing.   Corrections were applied  for  incremental 
change i n  angle of a t tack  due to   load.  The  maximum deflection due to   load  
w a s  approximately 0.3'. The angles of s ides l ip  and attack  reported  herein 
are  accurate  within fO .lo. 

RESULTS AND DISCUSSION 

The pressure-coefficient  data for the   f ive models tested  are  presented 
i n   t a b l e s  I t o  V. These tables  are  arranged s o  tha t   p lo t s  of pressure 
coeff ic ient  may be made longitudinally  in  meridian  planes or l a t e r a l l y  a t  a 
par t icular   s ta t ion.   Since  or i f ices  were in s t a l l ed  on only one s ide of the , 
plane of symmetry  of the models, both  posit ive and negative  sideslip  angles 
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were t e s t ed   i n   o rde r   t o  determine  the  pressures on both  the  upstream  and 
downstream sides  of the model f o r  a given  sideslip  angle.  Therefore, com- 
p l e t e  lateral  p lo t s  can  only  be made for  those  conditions where the  corre- 
sponding posi t ive and  negative  sideslip  angles  are  the same. Presented  in  
f igures  5 t o  9 are   representat ive  plots  of pressure  coefficients  against  
axial   location  along  longitudinal  meridians  for a l l  configurations. 

Effect  of  Windshield Shape 

Shown in   f i gu re  5 i s  a comparison of the   p ressure-coef f ic ien t   d i s t r i -  
butions on the f l a t -  and  vee-windshield  canopies 1 and 2 for   representat ive 
conditions of pi tch,   s idesl ip ,   and Mach number. It can be seen  that   the 
pressure  coefficients  over  the  forward  portion of the canopy  were generally 
more pos i t ive   for   the  vee than  for   the f l a t  windshield. Moving downstream 
along a meridian  l ine on the  vee-windshield canopy, it can  be  seen  that  the 
pressure  decreased  gradually  over  the  windshield  and  then showed a very 
rapid  decrease  to a very  high,  sharp  suction  pressure  peak as the  flow 
expanded about  the downstream edges of the  windshield which  were located 
near  the maximum cross-sectional  area  station. The pressure  recovered 
very  rapidly from the  high  suction  peaks, however, and  approached the   f ree-  
stream  value  over  the rear of the canopy. In  the  case of the f l a t  wind- 
shield,  the  edges were located  far ther  upstream. As a consequence,  the 
flow  expansion  about  the  edges  resulted i n  low pressures  over a greater  
length of each  meridian. The suction  pressure  peaks, which occurred a t  or  
near  the maximum cross-sectional area s ta t ion  for   both  canopies ,  were  gen- 
e r a l l y  much lower  and less  severe  for  the  f lat-windshield canopy. The 
pressure  recovery downstream of the  maximum-cross-sectional  area  station 
w a s  gradual and the  free-stream  value was approached as in   the   case  of  the 
vee-windshield canopy. Windshield  shape  generally  had l i t t l e  or  no e f f e c t  
on the  pressures  over  the  rear  one-third of the  canopies. 

The e f f e c t  of t he   ea r l i e r  flow  expansion on the f l a t  windshield i s  
a l s o  shown i n   f i g u r e s  lO(a) and  10(b) where constant-pressure-coefficient 
contours are p lo t ted  on one-half   the  frontal   projections of the f l a t -  and 
vee-windshield  canopies f o r  Mach numbers of 0.80, 0.99, and 1.13. The 
f l a t  windshield  covered  approximately  one-third  of  the  projected  frontal 
area of the canopy,  whereas the vee windshield  covered  approximately  three- 
fourths.  In  a small region  near  the  nose  of  the  canopies,  the  pressure 
coeff ic ients  were more pos i t ive   for   the  f l a t  windshield  but,  over  the much 
larger  portion of f ronta l   a rea ,   the  vee windshield  supported more posi t ive 
pressure  coefficients.  The e a r l y  flow  expansion  and  resulting  lower  pres- 
sures  over  the  frontal   projection  of  the  f lat-windshield canopy indicate  
that it should have the  drag  advantage i n   t h i s   c a s e .  This is  substantiated 
by force-data results obtained  for  these models and  presented i n  r e f e r -  
ences 1 and 2. Shown i n  f igure 11 is a comparison  of the drag of  the models 
used in   t h i s   i nves t iga t ion .   Th i s   f i gu re  was taken from reference 2 and 
shows that   the   f la t -windshield canopy 1 had consistently less drag than  the 



8 NACA RM ~ 5 6 ~ 2 2  

vee-windshield  canopy 2 throughout  the Mach number range. Comparison of 
somewhat d i f f e ren t  f l a t -  and  vee-windshield  canopies i n  reference 4 showed 
grea te r   d rag   for   the  f l a t  windshields. I n  tha t   case ,  however, the f l a t  
windshields  contributed  nearly a l l  of t h e   t o t a l  canopy f r o n t a l  area so t h a t  
expansions  around  the  windshield  edges  could  not  produce  reductions i n  drag. 

Effect  of Canopy Location 

Shown i n   f i g u r e  6 are the   d i s t r ibu t ions  of pressure  coefficients  along 
meridian  lines  for  the  forward-located  and  rearward-located small f l a t -  
windshield  canopies 3 and 4. These curves show the  general  shape  of  the 
pressure   var ia t ions   in   the   ax ia l   d i rec t ion   for   the  two canopies a t  repre- 
sentative  conditions of p i tch ,   s ides l ip ,  and Mach number. It i s  obvious 
that the  pressures   act ing on the  frontal   portion  of  the  forward-located 
canopy 3 were considerably  greater  than  those  acting a t  corresponding 
points  on the  rearward canopy 4. (See a l so   f i g s .   lO(c )  and l O ( d ) . )  How- 
ever,  because  of  differences i n   s i z e  and f ineness   ra t io  between the  two 
canopies,  these  curves do not  provide  for  an  adequate  evaluation of the 
e f fec ts  of canopy loca t ion  on the  drag  of  the  canopy-fuselage  combinations. 

In   order  t o  provide a b e t t e r  comparison of the  drag of the two can- 
opy posit ions,   the  pressure  distributions  over  the  front and r ea r  exposed 
surfaces of the two canopies were integrated  to  determine  an  axial-force 
contribution. The pressure  distributions  obtained on the  fuselage  alone 
were then  integrated  over  the area which  would be  covered  by  the  canopies. 
This   resul t  w a s  subtracted from the  result  of  the  canopy-exposed-surface 
integrations  to  produce an axial-force  increment due t o   t h e  canopy. The 
maximum cross-sectional  areas of the  canopies  themselves (1.49 square 
inches  for  forward-located canopy 3 and 1.03 square  inches f o r  rearward- 
located canopy 4)  were then  used t o  convert  the  incremental  forces t o  
incremental  drag  coefficients due t o  the  canopies. These r e s u l t s   a r e  
p l o t t e d   i n   f i g u r e  12 f o r  Mach numbers of 0.80, 0.99,  and 1.13. Also 
p lo t t ed   i n   f i gu re  12 are  the  incremental   drag  coefficients  (based on 
canopy maximum cross-sectional  area)  taken from the  force-data   resul ts  
of reference 2.  The force-data   resul ts ,  which include a l l  mutual in te r -  
ference  effects  between canopy and fuselage,   indicate  that   the  rearward 
canopy locat ion produced the  higher  drag  increment. The resul ts   of   the  
pressure  integrations,  which include  only  the  interference of the  fuselage 
on the  canopy, indicate  that   the  pressure  drag  increments were e s sen t i a l ly  
the same fo r   t he  two positions  except a t  a Mach number of 0.80 where the 
rearward-located canopy produced a somewhat lower  pressure  drag. It 
therefore  appears  that   the  interference of the canopy on the  fuselage 
played a r e l a t ive ly   l a rge   pa r t  i n  determining  the  total  drag of the com- 
binat ion.  By comparing the  drag-coefficient  increments  obtained  from 
force data with  those  obtained from pressure  integrat ions  for  one par t icu-  
lar  canopy, it can  be  seen  that, i n   t he   ca se  of the  forward-located 
canopy 3, the  interference of the canopy on the  fuselage w a s  favorable a t  



a l l  Mach numbers (X, w a s  reduced),  whereas, i n   t he   ca se  of the  rearward- 
located canopy 4, the  interference of the canopy on the  fuselage was 
apparently  unfavorable a t  a l l  Mach numbers (ACD was increased).  Although 
the   p resent   resu l t s  were for  canopies on a fuselage  forebody,  the  results 
are consistent  with  the  f indings of  reference 3 which shows t h a t  canopy- 
fuselage  interference  drag  increases as the canopy i s  moved rearward t o  
the m a x i m u m  cross-sectional area s ta t ion   o f  a complete fuselage.  

Effect  of Mach Number 

The e f f ec t s  of Mach number on the  pressure  coefficients of the  can- 
opies  and  fuselage are i l l u s t r a t e d   i n   f i g u r e  7. Increasing free-stream 
Mach  number a t  transonic  speeds  produced small but   consis tent   increases  
in  pressure  coefficient  over  the  forward  face of a l l  the  canopies tested. 
For the  f lat-windshield  canopies  (f igs.  7(a) ,  7 ( c ) ,  and 7 ( d ) ) ,  the  suct ion 
pressure  peaks  rose  and moved rearward  s l ight ly   with  increase  in  Mach  num- 
ber   to   about  0.90 or 0.95. As the Mach number was increased   fur ther   to  
1.13, the  suction  peaks  remained i n   t h e   v i c i n i t y  of the maximum cross- 
s ec t iona l   a r ea   s t a t ion   bu t   t he i r   he igh t  w a s  reduced  consistently.  For 
the  vee-windshield canopy (fig.   7(b)),   the  sharp  suction  pressure  peaks 
occurring  over  the  upper  portion  of  the canopy were highest  a t  a Mach 
number of 0.80 and were lowered  consistently  with  increase  in Mach number 
t o  1.13. For a l l  canopies,  the  pressure  recovery downstream of the maxi- 
mum cross-sectional area s ta t ion   t ended   to  become  more gradual a t  the  
higher Mach numbers. Changes i n  Mach  number had l i t t l e   e f f e c t  on the  
l eve l  of pressures  over  the  rear  one-third of the  canopies. Shown i n  
f igu re   7 (e )  are the   e f fec ts  of Mach  number on the  pressure  dis t r ibut ion 
over  the  fuselage  alone. 

Effect  of Sidesl ip  

The changes in   longi tudinal   pressure-coeff ic ient   dis t r ibut ions due 
t o  s i d e s l i p   a r e   i l l u s t r a t e d   i n   f i g u r e  8. In  these  f igures ,   negat ive  s ide-  
s l ip   angles   ind ica te  data t h a t  were measured on the windward s ide  of t he  
canopy,  whereas posi t ive  s idesl ip   angles   indicate   that  measured on the  
leeward  side. The e f f e c t  of s ides l ip  on the  pressures on the windward s ide  
of a l l  canopies w a s  to  increase  the  pressure  over  the  forward  portion  and 
t o  reduce  the  pressure  over  the  rearward  portion. On the  leeward  side, 
rather  large  pressure  reductions due to  sideslip  occurred  over  the  forward 
portion  of a l l  canopies,  whereas  the  pressures  over  the rear por t ion   e i ther  
remained the  same or were slightly  reduced  because of the  crossflow  velocity 
increments. As t o  be  expected a t  l a rge   s ides l ip  on the  leeward s ide ,   the  
vee-windshield canopy ( f ig .   8 (b) )   exhib i ted  a localized  region of low 
pressure  just  downstream of the  sharp nose (Cp = 3 O ) .  On the  leeward  side, 
the  f lat-windshield  canopies  (f igs.  8(a), 8 ( c ) ,  and 8(d))   shared  rapid 
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expansion  of the  flow  about  the  windshield  edges  with  subsequent recom- 
pression  immediately downstream. Shown i n  figure 8(e) a re   t he   e f f ec t s  of 
s ides l ip  on the  pressure  distribution  over  the  fuselage  alone. 

Effect of Angle of  Attack 

The e f f ec t s  of angle of a t tack  on the.longitudina1  pressure  distribu- 
t ions   for   the   f ive  models a r e   i l l u s t r a t e d   i n   f i g u r e  9. A t  approximately 
zero   s ides l ip ,   the   e f fec t  of increasing  angle of a t tack  w a s  t o  produce 
small reductions  in  pressure  over  the  windshields and slightly  higher  suc- 
t ion  pressure peaks  over  the  upper  portion  of a l l  canopies  tested. 

Under conditions of s ides l ip ,   the   e f fec t  of increasing  angle of a t tack 
on the  pressures  over  the  forward  portion of the  canopies w a s  t o  reduce 
pressures on the windward s ide  and to  increase  pressures on the  leeward 
side  particularly  near  the  canopy-fuselage  parting  line.  Pressures.over 
the  rear of the  canopies  either remained the same or  were s l i gh t ly  reduced. 

CONCLUSIONS 

Pressure-distribution  data have been  obtained  for  a  fuselage  forebody 
alone and for   four  canopy shapes mounted on t h i s  forebody. The canopies, 
which varied  in  windshield  shape,  size, and location on the  fuselage, were 
tes ted  a t  Mach numbers from  0.80 t o  1.13 and a t  combined angles of a t tack 
and s ides l ip .  The Reynold6 number per  foot  varied from 3.54 x 10 6 t o  

3.87 x 10 . The data  obtained  indicated  that:  6 

1. The large  forward-located  flat-windshield canopy model used i n  
this  investigation  experienced lower  pressures  over  a  greater  percentage 
of i t s  projected  frontal  area  than  the  vee-windshield canopy. 

2. The localized  regions of low pressure  produced  by  flow  expansion 
about  windshield  edges were considerably more severe  for  the  vee-windshield 
canopy. Lowest pressures  occurred on the  vee-windshield canopy a t  a Mach 
number of  0.80  and on the  flat-windshield  canopies a t  Mach numbers of 0.90 
and 0.95. 

3. Windshield  shape had l i t t l e   e f f e c t  on pressures measured over  the 
rear  one-third of the  canopies. 

4. Integrated canopy pressure  drag  increments, which included  only 
the  interference of the  fuselage on the canopy,  were essentially  the  saqe 
for   the  small forward-  and  rearward-located  canopies a t  the  higher Mach 



numbers.  However,  comparison  of  the  canopy-plus-fuselage  force  data  indi- 
cated  that  the  interference  of  the  canopy  on  the  fuselage was principally 
responsible  for  the  higher  drag  due  to  the  canopy  in  the  rearward  location. 

Langley  Aeronautical  Laboratory, 
National  Advisory  Committee for Aeronautics, 

Langley  Field,  Va.,  July 31, 1956. 
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TABLE I 

PRESSURE COEFFICIERT%FM) FWSEIACE UNE 

(a) M = 0.80 

6, deg 
Pressure coefficients for xb/lb of - 

0.160 0.200 0.240 0.280 0.520  0.360  0.400  0.440 0.480 0.520  0.560  0.600 0.640 0.680  0.720  0.760 0.800 0.840 0.880 0.920 o.%o 

I a = -0.1'; p = 0' 1 

30.0 

a = 5.1'; p = -4.2' 

.058 .043 .007 -.Ole -.046  -.072  -.Og7 -.a9 -.082 -.088 -.lo8 -.n1 -.lo7 -.074  -.031 -.021 -.017 - .ou  -.016  -.012 - .031 00.0 
0.061 0 . m  0.008 -0.015  -0.027 -0.031 -0.077 -0.066 -0.081 -0.109 -0.10) -0.111 -0.090  -0.074  -0.047 -0.037 -0.028  -0.027  -0.026  -0.036  -0.045 

- "_ ~- 

a = 5.1'; p = -8.4' 

00.0 -.ab7 -.a6 -.a3 -.078 -.lo7 -.log  -.135 -.ng -.u6 -.139 - a 4  -.118 -.og4 -.071  -.046 -.037 -.032  -.034  -.036  -.047 -.60 -30.0 
-.a02  -.027 -.060 -.060 -.lo3 -.125  -.168  -.151  -.170  -.169  -.188  -.184 -.le3 -.146 -.lo2 -.086 -.OD - . 6 j  - . 6 3  -.m6 -.67 30.0 0 : U  0.041 0.012 -0.001 -0.035 -0.027 -0.0% -0.088 -0.104 -0.143  -0.142  -0.165  -0.150  -0.143 -0.121 -0.U4 -0.106 -0.105 -0.100 -0.112 -0.112 

a = 10.20; p = 00 

I a = 10.2': 0 = -4.2' 1 

30.0 

-.020 -.014 -.&O -.@2 -.OB -.074 -.111 -.o% -.lo3 -.12)  -.lo7 -.lo8 -.a33 -.065  -.036  -.026 -.ole -.021  -.021  -.027 -.038 -30.0 
"016  -.027 -.058 -.062 -.a8 -.ll2 -.150  -.12j -.133 -.134 -.142  -.129 -.Ug -.a2 -.&8 00.0 
-0.007 -0.OU -0.038 -0.064 -0.090  -0.085  -0.140 -0.lj3 -0.140  -0.177  -0.166  -0.178  -0.153  -0.139 -0.112 -0.099  -0.089  -0.089 -0.082 -0.085  -0.089 

-.Ob0 -.039  -.Oj7 -.OB -.038 -.M4 

a = 10.2': B = -8.4' 

w 
P 
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TABU I.- Continued 

PRESSURE COEppICIEF?l%-FOR FUSELAOE AIllNE 

(b) M = 0.90 

$, deg 
Pressure coefficient8 for xb/Ib of - 

0.160 0.200 0.240 0.280 0.320  0.360 0.400 0.440  0.480  0.520 0.560 0.600  0.640  0.680  0.720  0.760 0.800 0.840 0.880 0.920  0.960 

a = -0.10; B = oo 

30.0 

a = -0.1'; p = -4.2' 

.146 .120 .074  .044  .004  -.032  -.072 -.063 -.OB7 -.ll7 -.l22 -.145  -.137 -.a7 -.021 -.021 -.Ole -.Ol5  -.O23  -.016 -.Ob 00.0 
0.138 0.108 0.060  0.024  -0.032  -0.017  -0.070  -0.072 -0.OgO -0.ll5 -0.104 -0.120 -0.099  -0.079  -0.041  -0.030  -0.019 -0.020 -0.022 -0.034 -0.044 

a = -0.10; B = -8.50 

30.0 

-.003 -.031 -.On -.075  -.129 -.122 -.168 -.152  -.I76 -.201 -.le5 -.178 -.147 -.117 -.077  -.065  -.054  -.052  -.055  -.o63  -.076 -30.0 
.084 .055  .014  -.013 -.O@ -.073 -.135 -.X22  -.147  -.155 -.le2 -.196 -.214 -.165 -.110 -.097 -.@O -.OB5 -.a7 -.079 -.Ogg 00.0 
0.147  0.136  0.102  0.068 0.010 0.029  -0.038 -0.046 -0.069 -0.105 -0.112 -0.132 -0.1U -0.096  -0.068  -0.060  -0.051  -0.053  -0.050  -0.065 -0.069 

a = 5.1O; p = oo 

0.061 0.055 0.020 0.002 -0.036  -0.025 -0.107 -0.100 -0.115  -0.164  -0.161  -0.192  -0.174  -0.159  -0.132 -0.121 -0.114 -0.111 -0.107 -0.ll9  -0.124 

-.ob -.036 -.o& -.084 -.EO -.154  -.139  -.152  -.168 -.151 -.143 -.m -.082  -.054  -.043 -.ob -.&3 -.o@ -.062 -.o@ 
.013  -.014  -.051  -.057  -.lo5  -.132 -.le3 -.I66 -.1& -.193 -.2U -.212 -.206  -.157  -.lo6 - . O M  - 078  -.068 - 067 -.060 - 075 

a = 10.20; p = 00 -7 
30.0 

.OW .OOO -.033 -.Ob -.063  -.096 -.141 -.I11 -.E4 -.l34  -.139 -.130 -.116  -.072  -.031  -.019 -.021 -.Ole -.017 -.015 - 031 00.0 
0.009 0.001 -0.024 -0.042 -0.079  -0.068  -0.124 -0.~6 -0.123  -0.152 -0.140 -0.146 -0.~6 -0.090 -0.058 -0.046  -0.039  -0.039  -0.038  -0.045 -0.061 

a = 10.2'; p = -4.2' 

30.0 .oOg -.002 -.039 -.OX -.On -.lo5 -.151 -.E22 -.l34  -.142  -.149  -.141 -.124 -.OW -.044 -.032 -.oj4  -.036  -.039  -.O38  -.056 00.0 
0.016 0.008 -0.025  -0.052 -0.088 -0.078  -0.145  -0.134  -0.142  -0.179  -0.168 -0.184 -0.154  -0.127  -0.097 -0.084 -0.077  -0.073  -0.067  -0.073 -0.084 

-30.0 

a = 10.20; B = -8.50 

1 



TABLE I.- Continued 

PRESSURE COEFFICIENTS FOR FUSELAGE AulNE 

( c )  M = 0.95 



TABLE I.- Continued 

PRESSUKE COEFFIClENTS FOR FUSEWE MDlE 

(d) M = 0.99 

Pressure  coefficients for xb / lb  of - 
0.160 0.200 0.240 0.280 0.320 0.360 0.400 0.440 0.480 0.520 0.560 0.600 0.640  0.680 0.720 0.760 0.800 0.840 0.880 0.920 0.960 

I a = -0.1'; p = 0' I 

I a = -0.1'; p = -8.6' I 

l a = 5.10; p = -8.6' I 

I a = 10.30; p = -4.3' I 

I a = 10.3~; p = -8.6' I 



TABU I.- Continued 

PRESSURE COEFFICIENTS FOR FUSELAGE mN!3 

(e) M = 1.02 

, aeg 
Pressure  coefficients for xb/ lb  of - 

0.160 0.200 0.240 0.280 0.320 0.360 0.400 0.440  0.480  0.520  0.560 0.600 0.640  0.680  0.720  0.760 0.800 0.840 0.880 0.920 0.960 

a = -0.lOj p = 00 

30.0 0.212  0.184  0.132  0.081  0.023  0.022  -0.028  -0.041  -0.077  -0.110 -0.123 -0.147  -0.160  -0.181  -0.144  -0.124  -0.og4 -0.083 -0.076  -0.082  -0.072 
00.0 .214  ,187  .137 .Ogj .Ob ,015 -.OX -.Ob9  -.067  -.110  -.132 -.la -.195  -.193  -.167  ,131  -.OB7  -.072  -.075  -.062  -.068 

a = -0.10; p = -4.30 

R = -0.1'; B = -8.6' 

a = 5.10; B = -4.30 

30.0  0.147  0.143  0.099  0.065  0.023 0.020 -0.053  -0.058  -0.100  -0.129  -0.146  -0.178  -0.191  -0.216  -0.190  -0.175  -0.144  -0.131  -0.121  -0.l24  0.114 

-30.0 .lo6  .090 .056 .022 -.W -.023  -.078  -.079  -.lo3  -.137  -.I44  -.166 -.l@ -.178  -.137 -.ill -.OW -.On -.072  -.075  -.087 
w.0 .126  .lo8  .063  .Ob9  -.012  -.024  -.o90  -.094  -.116 ..ul -.165  -.191 -.22~ -.214  -.165 - . ~ 8  -.log  -.@2 -.om -.082  -.loo 

a = 5.1°; B = -8.6' 

b 



TABIZ I.- Continued 

PIlFSSURE COEFFICIENTS FOR WSELRGE ALONE 

(f) M = 1.08 

5 ,  deg 
Pressure  coefficients for xbllb of - 

0.160 0.200 0.240 0.280  0.320  0.360  0.400 0.440 0.480 0.520  0.560  0.600  0.640 0.680 0.720  0.760 0.800 0.840 0.880 0.920  0.960 

a = -0.1'; p = 0' 

30.0 0.211  0.198  0.155  0.109  0.023  0.035 -0.012 -0.020  -0.039  -0.073  -0.071 -0.~6 -0.100 -0.129 - 0 . ~ 4  -0.079 -0.053 -0.040 -0.028  -0.032 -0.021 
00.0 ,218  ,209  .168  ,129 .061 .023 -.011 -.OW -.027 -.Os -.079 -.116  -.143  -.142 -.E21 -.OB3 -.041 -.030 -.026  -.017  -.014 



TABLE I.- Concluded 

PRESSUP3 COEFFICIENTS FOR FUSELAGE PLONE 

( g )  M = 1.13 

b de.s 
Pressure coefficients f o r  xb/lb of - 

0.160 0.200 0.240  0.280  0.320 0.360 0.400 0.440 0.480  0.520  0.560  0.600  0.640  0.680  0.720 0.760 0.800 0.840 0.880 0.920  0.960 

a = -0.1O; p = Oo 

00.0 
0.195  0.183  0.153 0.120 0.037 0.050 0.000 -0.007  -0.025  -0.067  -0.069 -0.093 -0.106 -0.125 -0.100 -0.083 -0.058  -0.053  -0.046  -0.050  0.042 30.0 

.199 .l& .159  ,134  ,071 ,031 -.010 -.010 -.027  -.066  -.087  -.116  -.141  -.132  -.119 -.@3 -.058  -.04j -.044 -.031  -.037 

I 10.217 

0.204  0.179 0.146  0.067 0.082 0.023 0.032 -0.020 -0.053  -0.073  -0.C99 -0.110 -0.130  -0.105 -0.Og6 -0.069  -0.069  -0.061  -0.064  -0.056 

-30.0  .147 .129 .lo8 .O97 .Oll .023  -.034 -.026  -.046  -.095  -.098  -.I24 -.123 -.1u -.110 -.@2 -.067 -.055  -.047  -.051 -.Ob9 

~~ 

.I& .170  .143 .126 .052 .015  -.029 -.033 -.o50  -.070 - . l o5  -.I28 -.154  -.155  -.I26 -.I= -.ago -.074 -.o70 -.058-.05d 

I 30:O 10.131  0.125 O.ll0 0.073 0.030 0.025 -0.021 -0.027  -0.057 -0.089 -0.094  -0.108  -0.113  -0.137  -0.116 -0.102 -0.079  -0.067  -0.062  -0.062  -0.055 
00 0 . E 7  ,120 . lo7 ,071 .012 -.Oll -.&5  -.058  -.065  -.075 -.lo3 -.lo8 -.135  -.133 -.LOO -.074  -.065  -.049 -.Ob3 -.034 -.Ob0 

~~ 

I l a = 5.10; p = -4.3' 

I -3O:O I .037 .Ob2 .027 .004 -.060 -.058 -.W1 -.086 -.097 -.l28 -.X27 -.141 -.141 -.139 -.lo8 - . O N  -.074 -.070 -.Of59 -.On -.C90 I 00 0 0.073 0.046 0.025 -0.008 -0.017 -0.070 -0.118 -0.118 -0.116 -0.137 -0.170 -0.199 -0.217 -0.212 -0.167 -0.132 -0.Il8 -0.100 -0.090 -0.079 -0.CqO 

a = 10.3'; P = 0' 

30.0  0.079 0.078 0.077  0.038  -0.024 -0.022 -0.071  -0.072 -0.089 -0.103 -0.110 -0.175  -0.142  -0.157 -0.129 -0.113  -0.090  -0.078  -0.068  -0.058 
00.0 .080 .072  .059  .028  -.013  -.035 -.078 -.071 -.073  -.079 -.lo2 -.118 -.134 -.I26 -.@4 -.of58 -.064 -.Om -.056  -.026  -.034 

0 .W 0.088 0.067  0.027  -0.029 -0.031 -0.091  -0.099 -0.109 -0.134  -0.148  -0.170 -0.181 -0.200 -0.178 -0.166 -0.142  -0.127  -0.103 -0.088 -0.085 
.076 .070 .Ob2 .024 -.033 -.ON -.096 -.078 -.ogO - . lo3 -.I21 -.133 -.I48 -.138 -.110 -.OB -.087 -.073 -.063 -.055 -.073 
-055 .080 .062 .020 -.028 -.037 -.059 -.057 -.077 -.099 -.W7 -.116 -.117 -.I28 -.lo0 -.OB2 -.058 -.052 -.048 -.Ob2 -.051 

Z 

9 
R 

I 
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TABU! 11 

PRESSURE COFSFICIENTS FOR LARGE FIAT-WINDSHIELD CANOPY 1 

(a) M = 0.80; a = Oo 

I, de8 '#, aeg 
pressure  -orfficients for x 1 1  of - 

0.000 0.001 0.004 0.006 0.017 0.046 0.092  0.164  0.216 0.240 0.260 0.311  0.356  0.440 0.6W 0.828 0.98 

-3.9 

4.7 

P.L. 
57.5 
45.0 
30.0 
15.0 
10.0 
07.0 
03.0 
00.0 

~ 

03.0 
00.0 

10.0 
07.0 

15 .o 
45.0 
30.0 

57.5 
P.L. 

~ 

- 
P.L. 
57.5 
45.0 
30.0 

10.0 

03.0 
00.0 

15.0 

07.0 

- 

00.0 
03.0 
07.0 
10.0 
15.0 
50.0 
45.0 
57.5 
P.L. - 

0.183 0.022 0.030 -0.084  -0.154  -0.141 -0.080 
.183 

-0.028 0.029 

0.492 
0.253 -.wo .om - ,141 

-.c82 -.mo 
0.550  .4Wj  0.209  .lo1  -.031  -0.233 

.283 ,056 -.log - ,312 -. 365 . .23l - .l34 -0.052 -.OB 
-.190 -.@ 

-.031 

0.566 
.315 

.415  -0.119 -.346 -.m2 .oo1  .oz9 
-.289  -.363  -.237  -.lo8 -.Ow* -.004 

0.366 0.131  0.112 -0.004 -0.101  -0.105 -0.068 
-.mj 

-.068 
-.159 -.ow 

- .208 -.311  -.213  -.146 -0.056 -.081 

.366 0.579 
-0.081  0.010 

,122 .ue 
3.552 

0.576 
.012 

,489  0.364 .242 ,099  -0.1j7 
.395 .209 .055 

,101 
.531 

0.557 
-.254  -.359  -.265  -.I41  -.07j -.032 

.403  -0.141 - .3& -.074  -.016  .010 

0.555 0.400 -0.ll1 -0.406 
0.273 

-0.105 - 0 . m  0.001 

-0.156 
-0.374 -.427 -0.261  -0.151 -.080 -023 

O.lt95 0.282 -0.044 -.066 -.168 
.133  -.119 -.275 -.426  -.427 -.263 -.141 -.032 -.OB 

0.586 
- .314 -.212  -.lo4 

-.a8 
-0.047 

- .166 
-.la -.072 
-.@2 -.a9  -.157 

,113 
-.a7 

- .165 
-.197  -.165 -.& -.OB  .001 

0.500 0.239 0.200 0.082 

.lo5 
.526 0.471  .35Y .812 -0.050 

,435  .jlj  .144 

,500 
-0.037 -0.061 -0.052 

-.061 
-.052 

-.128  -.077 
-.l>l  -.27j  -.214  -.185  -0.100  -.158 

0.478  ,239  .197 
-0.158  -0.019 

0.565 
0.564 

.13j 

0.51~ 
.305 

.359 -0.21j  -.516  -.172 -.056 -.OW 
-.280 -.448  -.401 -.a2 -.la3  -.099 

0.515 0.350 -0.134  -0.552 -0.240 - 0 . 6 3  -0.M8 
0.192  -0.535  -.551  -0.391  -0.270  -.172 -.066 

-0.375 

-.097  -.'+lo  -.497 

-.2& 
0.415 

-.583  -.506  -.310  -.171  -.067  -.117 

0.238 
0.110 -0.435 -.274  -.340 - .407  -.233  -.112 

"093 
-0.254 
- . 354 -.082 -.274  -.170 - .185 

-.a5 -.132 -.228 -.230 -.le5  -.093  -.117 -.028 
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TABLE 11.- Continued 

PRESSURE COEFFICiENTS FOR IAROE FIAT-WINDSHIELD CANOPY 1 

(b) M = 0.80; a = 5.1' 

0.0 

-. 079 
0.219  0.054  0.044  -0.063 P.L. 

57.5 

0.4% 30.0 
0.462 45.0 

.219  0.274 

10.0 

03.0 
00.0 

-0.184  -0.1%  -0.135 

-.135 
-.235 -.UT 

.024 .020 

.356  0.208  .lo9  -.017 

-0.051 0.02: 
-.1% 

-0.257 
15.0  .233  .035  -.132 
07.0 

-.372  -.422  -.266  -.170  -0.65  -.pi 

- .075 
.224 

0.504  .327 -0.232 -.427 -.60 -.ow ,021 
-.408  -.421 -.2& -.E7 - . @ 3  -.019 

-4.3 0.368 0.150  0.121 0.010 P.L. 
57.5 

.231 
01.0 

,321  .154  -.014  -.290 -.3% -.274  -.213  -0.108 -.u8 15.0 

,368 0.373 
-0.129  -0.166  -0.131 

- .166 
-.131 

-.220  -.140 

,126  ,105 
45.0 

0.510  .421  0.341 .208 .091 30.0 
0.503 

10.0 

03.0 

-0.118 0.w1 

. 001 
-0.178 

.om 
00.0 0.492  ,313  -0.267 - ,461 - . a 3  -.038 .001 

-.378 -.452  -.351  -.174 -.@a -.044 

I I 

4.3 00.0 1 :;:: 1 
10.0 

0.489  0.309 -0.209 -0.482 
0.185 

-0.0% -0.037 -0.004 

-0.225 
-0.504 -.5u -0.292  -0.156 -.080 -.047 

15.0 
30.0 0.449 - ,338 -.234  -.u6 

-.133 0.370 45.0 
0.238 0.015 -.&6 -.149 ,083  -.149  -.289 

- .166 
-.485  -.455 -.268 -.147 - . a 3  -.031 

57.5 - . 001 -.&a -.032 -.137 -.228 -.215  -.l33  -.031 -.004 P.L. 
-0.001 .137 -.099  -.065 - .215 

-8.6 P.L. 
57.5 
45.0 
30.0 

0.479 

.026 07.0 
10.0 

,352  .250  .093  -.214 -.373 -297  -286 -0.173 15.0 
0.487 .448 0.416 .337 .202 

00.0 

0.483  0.25j  0.239  0.100 

.099 
.u3 0.455 .237 ,198 - .119 

-0.D56  -0.119  -0.116 -0.197  -0.021 

-0.089 
- .116 

-.191 -.UT 

03.0 .208 
0.444 

-.412  -.535  -.499  -.2%  -.I83 -.On 
,268 -0.337 - .654  -.l%  -.067  -.021 

8.6 

07.0 
03.0 
00.0 0.438 0.268  -0.235  -0.644  -0.183 -0.067 -0.027 

0.108 -0.674  -.658  -0.391  -0.244  -.143  -.C82 

-.lo9  -.365 -.477 -.635  -.494 -.288 -.157 -.058 -.on 10.0 
15.0 
30.0 
45.0 
57.5 

0.235 
P.L. 

-0.252 

-0.431 

0.373 0.083 -0.2% -236 -.287 -A29 -.243  -.121 
-.129 - ,245 - .018 -.219  -.154 - .252  -.149 -.lo8 -.2W -.257 -.225 -A29 -.On -.027 

-.225 
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TABm 11.- Continued 

PRESSURE C O P T I C ~ S  mR WOE FIAT-WINDSHIELD CANOPY 1 

(e)  M = 0.80; a = 10.20 

0 P.L. 
57.5 

15.0 
07.0 

.174  ,016  -.159 - .424 - .474 -. 500 - .202 -0. ogo -. 064 

0.244 0.068 0.043  -0.050  -0.210  -0.256  -0.193  -0.064 0.04: 
.244 0.268 

45.0 
30.0 

0.422 

03.0 
03.0 

10.0 

- .193 
0 . k O  ,305  0.195 ,095 -.014 -0.283 -.284 -.179 

.052 .028 - .256 
-.075 

-.143 
.I38 

0.430  ,239  -0.339  -.411 
-.511  -.451  -.318  -.129 -.'SO - . O B  

-.061 -.006 .04: 

-4.3 P.L. 

45.0 
57.5 
30.0 

10.0 
15.0 

03~0 
07.0 

00.0 

0.373  0.154  0.116 0.026 
,373  0.553  .126  .io7 

8.458 .007 

-0.149  -0.219  -0.194 

-.194 

-0.121 0.00: - .219 
0.441  .358  0.297  .210  ,085 -0.207 

.245  .119  -.&9 

-. 075 

-.272 -.191 -.351  -.469  -.335 -.280 -.155  -.121 

0.418 
,141 

.222 -0.381 " 0  -.loo -.&7 .om 
-.487  -.4&  -.403  -.192 -.097 -.&9 

4.3 03.0 I :E I 0.415 0.220 -0.330 -0.470 
0.105 

-0.w -0.046 0.005 

-0.256 
-0.579  -.478  -0.318  -0.149 -.087 -.60 

10.0 
15.0 I 
30.0 0.411 

.079  -.093  -.259  -.4n5  -.465 -.2& -.177  -.071  -.as1 
0.221 0.060 - . O Z  -.092 - ,528 - .270 - .165 :;:; 10.361  0.103 

P.L. .lo3 
.180  -.&6  -.029 

- ,121 
-.002 -.016 -.O% 

- ,261 
-.lei 

-.240  -.261  -.181  -.061 .om 

- 
P.L. 
57.5 
45.0 
30.0 

10.0 

03.0 
00.0 

15.0 

07.0 

00.0 
oj.0 
07.0 
10.0 
15.0 
30.0 
45.0 
57.5 
P.L. - 

0.443 
,4113 

0.243  0.198  0.099 

,074 

,241  .172  .016 

0.401 
-0.085  -0.160  -0.187 

- .180 
- ,187 

-.259  -.199 
-.303 -.&'I8  -.379  -.361  -0.231  -.le9 

.210  .178 

0.415  ,358 0.343 ,290  ,159 

-0.189  -0.014 

,389 
-0.145 

-.mn 
0.323 

.114 
,185  -0.437 - ,665  -.143 -.62 -.014 

-.543  -.601  -.536 -.2* -.147 -.068 

0.363  0.174  -0.348 -0.642 
0. M6 

-0.154 -0.068 -0.019 

-0.451 
-0.764  -.603  -0.359  -0.215  -.149 4 8 3  

-.131 -.328 -.452  -.647  -.469 -.273 -.149  -.e5 -.Os7 
0.325 0.052 -0.239 -.207 -.240 - ,426 

.251 - .220 -.262  -.la - .164 
~~ ~ 

-0.166  .Ol8  -.176  -.126 
- .166 

- .274 
-.lo6 -.Os6 -.177 -.282 -.274  -.164 -.C87 -.019 



TABLE 11.- Continued 

PRESSURE C O p T I C I m S  FOR L U G E  FIAT-WINDSHIELD CANOPY 1 

(d) M = 0.90; a = 0" 

0.1 

0.579  30.0 
0.529 45.0 

.226 57.5 
0.226 P.L. 

-.ox 

15.0 ,331  .lo2  -.059 

0.054 0.066 -0.069  -0.228  -0.228 -0.081 -0.036 0.024 
0.294 .033 .a5 - .228 
.458  0.262  .I39 .013 

-.@11 

-.327  -.504  -.481  -.114  -0.Oj5  -.036 
-.320 -.oBB -0.210 

10.0 
07.0 

0.620 

,058 

,452 
,548 

-0.068 - ,506  -.052 ,001 .024 
-.3M -.508  -.527  -.079  -.041  -.010 

-4.2 
57.5 
P.L. 

45.0 
30.0 

10.0 
07.0 
03.0 
00.0 

15.0 

I 

I 
07.0 
10.0 j 
P.L. 

45.0 

15.0 
10.0 
07.0 
03.0 
00.0 

8.8 
03.0 
00.0 

07.0 

15.0 
10.0 

45.0 
30.0 

P.L. 
57.5 

0.411  0.168  0.150  0.016  -0.151  -0.158 -0.083 
.411  0.422 

-0.093  0.001 
,158  .146 

3.588 
- .158 

-.0b3 
-.a1 - . O B  

-.199  -.443 -.321 -.153  -0.065  -.093 
0.604 

,042 
,525  0.413  .282  ,141 -0.116 

,431  ,249  .079 

.145 
.365 

0.593 
-.309  -.461 -.X2 -.155 -.081 -.&1 

.436 -0.101 - ,505 - . B O  -.023 .001 

0.598  0.454 -0.057 -0.578 -0.0% -0.019 0.002 
0.319 

-0.094 
-0.398 -.602 -0.574  -0.108  -.a72  -.023 

.187  -.074  -.222 
0.533 

-.& -.578  -.583  -.lo0  -.028  -.017 
-.372 -.077 

- .141 - .074 - ,270 

0.529  0.021  -.015  -.133  -.315 
1.438 

0.001  .161 - . O S  -.041 
,001 -.057  -.015 -.143 -.318  -.270  -.074  -.017 .W2 

0.545 
,545 

0.280  0.242  0.109 

.142 
0.519  .280  .258 

0.5y4  ,558  0.515  ,402  .261 

-0.060 -0.099  -0.074 -0.167 -0.030 

,594 
-.w 

-.074 

,472  .354  .lea 
- ,169 - .lo2 

-.lo6  -.J66  -.293  -.240  -0.114  -.167 

,344 

-0.021 

.183 

0.567 
-.277  -.571  -.597  -.E50  -.I93 -.lo0 

.398 -0.160  -.a5  -.173 -.O@ -.OjO 

0.565  0.393  -0.081 -0.701 -0.226 -0.066 -0.033 0.244 
-0.299 

-0.014  -.355  -.454 
0.177  -0.366  -.207  -.314 - ,418 

-0.514  -.E33  -0.741  -0.221  -.155  -.071 

0.461 
-.635  -.693  -.656  -.132  -.079 -.138 

-.391 -.080 
- .236 - .074 

-.319 
.312 

-0.321  -.017  -.251  -.143 
- ,321 -.le7  -.lo3  -.217  -.397  -.519  -.074 -.138 -.033 
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T.4BJ.E 11.- Continued 

PRESSURE COEFFICIENlS FOR LUGE FIAT-WINDSHIELD C A N W  1 

( e )  M = 0.90; CL = 5 . P  

, deg $, deg 
pressure  coefficients for x11 Of - 

0.OW 0.001 0.004 0.006 0.017 0.046 0.092  0.164  0.216  0.240  0.260 0.311 0.356 0.440 0.6W 0.828 0 . e  '1 15.0 10.0 

07.0 
03.0 
00.0 

0.257 
.257  0.314 .050 .mo 

0.081  0.072 -0.043 -0.242 -0.374  -0.139 

-.139 

-.379  -.587 -.537 -.142  -0.066  -.056 
-.457  -.129 

-0.056 0.18 

3.504 -.m3 

.265  .072  -.085 

- .024 

- -374 

0.5% .3% 0.241  .143 .Ol )  -0.228 

.260 
0.539 

-.wig -.592  -.654 -.OS0 - . a 6  -.026 
.356 -0.169  -.598  -.061 -.016 .Dl8 

i5.0 

0.409 
,409 0.414 

0.178  0.148 0.031 -0.165  -0.271  -0.154  -0.124 -0.004 
.156 .l35 

0.550  .463  0.376  .240 .le4 
.544 

- .271 
- .154 

-.389  -.150 
.OW 

-0.149 
.351  .192 .031 -. 266 -.547  -.469 -.2& -0.113 - .x4 

.267 
.O53 

0.526 .344 -0.206 -.620  -.085 -.@dl -.OCA 
-.Ut8 -.547 -.650 -.144 -.ow -.ai 

0.525 0.93 -0.141 -0.652  -0.097  -0.042 -0.007 
0.223 

-0.164 

.123 -.lo4 -.239 

- .140 

-0.533  -.732 -0.682 -0.107 - .a2  -.052 

0.494 
-.503 -.647 -.617 -.lo1 -.042 -.038 

0.284 0.052 -.WE -.116 
,421 

-. 325 -.503  -.099 
-.114 

0.039 .183 -.On -.034 
.039  -.023 -.om3 -.I21 -.312  -.439 -.114 - .038 - .007 

- .439 

P.L. 
57.5 
45.0 
30.0 

10.0 
15 .o 
07.0 
03.0 
00.0 

03.0 
07.0 

15.0 

00.0 

10.0 

30.0 
45.0 

P.L. 
57.5 

0.522 0.281 0.238 0.120 
.522 

-0.078 -0.175  -0.159 
-.175 

-.159 

-.le1 -.485  -.432  -.331 -0.178 -.15 
-.280 -.174 

0 . 4 5  ,265 .228 

0.529  .489  0.450  .366 .233 

-0.15 -0.024 

.523  .125 

.385 .284 .l35 

.079 

-0.065 

.249 
0.482 

-.429  -.654  -.724 -.255 -.164 -.OB 
.306 -0.267  -.779  -.134 -.071 -.024 

0.479 0.306 -0.165  -0.784 
0.151  -0.163  -0.069 -0.030 

-0. 371 
-0.610  -.910  -0.787 -0.202 -.I46 -.OB5 

0.424 
-.a6 -.322 -.433 -.639  -.719 -.630 -.I34 -.059 -.lo7 

0.141  -0.268 -.197 -.254 

.034 -.197 -.126 
.303 

-.414 -.4% - . o s  - .219 -.107 
-0.223 
- .223 -.130 -.082 -.186 

-.491 
-.372 -.491 -.lo7 -.lo7 -.030 
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TABLE 11.- Continued 

PRESSURE C O E F F I C W S  FOR LARGE FLAT-WINDSHIELD CANOPY 1 

(f) M = 0.90; o. = 10.2' 

1, deg $, deg 

Pressure c o e f f i c i e n t s  for x 1 1  of - 
0.0~) 0.001 0.~04 0.006 0.017  0.046 0.092 0.164  0.216 0.240 0.260  0.311  0.356  0.440 0.600 0.828 0.988 

0 I P.L. 
57.5 
45.0 
30.0 
10.0 

03.0 
00.0 

15.0 

07.0 

-4.3 P.L. 

03.0 
00.0 

4.3 
03.0 
00.0 

10.0 
07.0 

15.0 

57.5 
45.0 
30.0 

P.L. 

- 
-8.7 

- 
8.7 

P.L. 
57.5 
45.0 
30.0 

10.0 
15.0 

07.0 

00.0 
03.0 

00.0 
03.0 

10.0 
15.0 
30.0 
45.0 

P.L. 
57.5 

07.0 

__ 

0.280 0.03 0.069  -0.024 -0.228 -0.401 -0.200 -0 .68  0.041 
.280 0.305 

3.460 
.057 .059 -.*l -.401 

0.476  .339 0.230 .125 .Ox) -0.240 
- .zoo 

-.536  -.160 
-.)e8 -.653  -.588  -.165  -0.090 -.68 .203 .054  -.114 

-.085 

0.465 
.174 

.266 -0.270 -.635 -.61 -.014 .a1 
-.555  -.660  -.688 -.la0 -.&3 -.036 

0.410 
.410 

0.184  0.148 0.054 

. 041 0.392 
-0.153  -0.313  -0.253 

-.313 
-.m3 

-.448 -.Po4 
-.)09 -.6U -.573  -.255  -0.154  -.115 

.156  .141 

0.482  .398 0.329 .243  .120 

-0.115 0.005 

.480 
-0.163 

.274  .156 -.W2 

- ,018 
0.459 

,181 
.a5 -.318 -.678  -.lo7 -.047 .005 

-.527  -.651  -.746  -.163  -.lo1 -.op 

0.452  0.252  -0.259 - 0.723 
0.142 

-0.104 -0.047 0.004 

-0.184 
-0.66 -.728 -0.679  -0.126 -.094 -.066 

0.454 
.099  -.07i  -.226  -.469  -.668  -.613  -.133 -.64 -.69 

0.249  0.082 .004 -.071 
,403 

- .305  -.557  -.138 
-.170 

0.121 
.I21 

-.099 
.017 .Om -.082 

,207 -.033 -.Wl -.456 
-.277 -.456  -.l7O  -.069 .a 

0.490 
,490 

Irxo 
0.W 

0.279 0.235  0.133 

.115 
.247 .215 

-o .on -0.218 -0.263 -0.178 -0.012 
- ,218 - 26) . . ,_ 

0.458  .404  0.379  .326 ,200 -0.097 
,276  .214 .070 -.244 -.578  -.545  -.452 -0.230 -.le -.3'j5  -.26i 

- .023 
0.428 

.157 
.221 -0.361 -A37 

-.522 -.737 -.a52 -259 -.144  -.&9 
-.142 -.67 -.012 

0.406  0.213  -0.285 -0.807 
0.076 

-0.145 -0.070 -0.019 

-0.385 
-0.673  -.919  -0.658  -0.260  -.138 -.C85 

0.384 
-.6j -.268 -.386  -.590 -.'I28 -.616  -.133 -.&3 -.lo4 

.077 -.145  -.090 

0.113  -0.184  -.164  -.192  -.392 -.53 -.126 

-0.111 - . Ll1 
-.I19 

-.079 -.&I -.151 

-.153 
-.523 

-.%1 -.523 -.153  -.lo4  -.019 
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0.3 
.255 

0.255 P.L. 
57.5 
45.0 
30.0 

0.568 
0.617  .474 0.278 .166  .029  -0.176  -.439 -.291 

10.0 

0.070 O.oB7 -0.040 

.Om -.024 

-0.232 -0.362  -0.265 
-.362 0.326 .052 

-0.036 o.or 
- .265 

15.0 .346 .I29 -.026 -.2% -.474 -.507 -.)TO -0.002 -.036 
~~ ~ 

07.0 
03.0 
00.0 

,080 
.379 

.473 0.628 -0.028 
-.TU, 

.4.0 0.435  0.183 0.167  0.037 P.L. 
57.5 

07.0 

15.0 

.435  0.445 

03.0 

-0.153 -0.272 -0.1% 
.174  .167 

45.0 
30.0 

0.622 
0.639  .555 0.427 .300  .156 

10.0 

-0.093 -0.005 
-272 

,065 -.1% 
-0.086 

.450 .274 .lo4 

.I77 

-.362 -.231 
-.la0 -.417  -.429 -.350 -0.09 -.Ogj 

00.0 
,397 

0.618 
-.270 -.436 -.537  -.413 -.040 -.037 

.461 -0.058 -.479  -.036  -.026 - .on 

4.7 
03.0 . 00.0 

10.0 

0.621  0.463 -0.009 -0.535 
0 .95  -0.349 -.580  -0.566  -0.455  -.038 -,029 

-0.61 -0.023 -0.007 

07.0 -0. CO4 

30.0 
15.0 . a 5  -.028 -.177 

0.574 
"439 -.528  -.577 -.393 .OC4 -.a& 

0.364 0.031 .014 -.lo2 - .269 - . 5 6  -.299 
- .091 - .285 

.I97 - .074 - ,010 -.427 
-.039  .012 -.lo2 -.ZB -.427 - a 5  -.026 -.oo7 

3.5 
57.5 
P.L. 

0.637 45.0 

0 .5n  

10.0 

30.0 

.571 
0.295 0.257 0.128 -0.65 -0.165  -0.142 

0.546 
-0.158 -0.M4 

.297 ,258 - .165 
-.142 

-.274  -.176 
.158 

0.637 .599 0.535 .422 .275 0.004 
15.0 ,497 ,384 ,215 -.072 -.361 -.367 -.364 -0.071 -.158 

07.0 
,582 

,218 

0.595 
-.241 -.520  -.651  -.510 -.134 -.@a 

,431 -0.1ll -.627 -.lo3 -.065 -.024 

).2 00.0 
03.0 

0.584  0.424 -0.038 -0.646 -0.161 -0.068 -0.036 

07.0 

15.0 

0.278 -0.447  -.767 -0.714  -0.569 -.uz -.072 
-0.250 

. o p  -.386 -A08 -.5D -2529  -.660  -.397 -.078 -.131 

- .lgo 

10.0 

30.0 
45.0  0.365 

0.507 0.219  -0.354 -.la2 -.322 -.375 - .585 - .295 
-.293 

57.5 -0.331 .023 -.213 -.lo7 
P.L. -.331  -.161 -.67 -.175 -.364 -.492 -.293 -.131 -.036 

- A92 
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TABm 11.- Continued 

PRESSURE COh?3FICllXWS FOR U R G E  FIAT-WINDSHIELD CANOPY I 

(h )  M = 0.95; a = 5.1° 

', de6 @, deg 
pressure ror X / L  of - 

0.0w 0.001 0.004 0.006 0.017  0.046  0.092  0.164  0.216 0.240 0.260 0.311 0.356  0.440 0.600 0.828 0.988 

0 

45.0 

P.L. 
57.5 

30.0 

10.0 
15.0 

07.0 

00.0 
03.0 

T 

- 
-4.4 

- 
4.4 

- 

0.290 
.290 

0.108  0.105  -0.009 -0.208 -0.373  -0.343 
0.348 ,079 .086 

0'536 0.565  .429  0.271 . l 7 j  ,051 

-0.055  0.017 
- .373 - ,343 
-A77 -.341 

-.>I6 -.534 -.542 -.416 -0.026 -.053 

- .014 
.293 .lo9 -.037 

.025 

-0.189 

.293 
0.567  .J85 -0.Ll5 -.549  -.014 -.018 .017 

-.402 -.549 -.602 -.4@ -.012 -.026 

P.J.. 
51.5 

0.436 

30.0 
0.572 45.0 

10.0 

0.203 0.178  0.059 
.436 

-0.143 -0.308 -0.306 
-.JOB 

-.422 -.3& 
-.224 -.517  -.495  -.428  -0.065 -.118 

0.441 ,181 .163 

0.578 .491 0.399 ,265  ,152 

-0.118 -0.006 

,061 

15.0 .m .220 ,071 

07.0 ,095 
03 .o ,299 

- .306 
-0.102 

00.0 
-.391  -.531 -.636  -.412  -.048 -.053 

.370  -0.142  -.591  -.048 - . a 5  -.o& 

00.0 1 
03.0 

0.547  0.368 -0.092 -0.619  -0.057 -0.046 -0.012 
0.252 -0.482  -.'I16  -0.658  -0.447 -.MJ -.066 

07.0 -0.129 

30.0 i 
45.0 0.451 
57.5 I 0.057 
P.L. .057 

-8.8 

.144  -.Os7 -.198 
0.522 0.311  0.072 .011 -.087 - ,284 -.544  -.362 

-A58 -.603 -.629  -.389 -.OW -.039 

,209 -.m4 -.om 
- . lo1  

-.002 ,024 -.OB9 
-.443 

- ,385 

-.285 -.443 -.383 -.oj9 - . o u  

P.L. 
57.5 
45 .O 
30.0 

8.8 00.0 
03.0 
07.0 
10.0 
15.0 

45.0 
30.0 

P.L. 
57.5 

I 

0.552  0.311 0.270  0.15) 

0.550 .162 

.412 .320 ,179 

,552 
-0.052 -0,192 -0.232 

- .192 
-.232 

-.120 -.443  -.450  -.480  -0.124  -.187 
-.319 -.e2 

0.526  .296 .262 
-0.187 -0.027 

0.556 .521 0.478 .399 ,267 -0.018 

,282 
.126 

0.509 
-.371 -.616 -.779 -.629 -.123 -.076 

.334 -0.210 - ,739 -.121 -.070 -.021 

0.507  0.335  -0.119  -0.740 -0.130 -0.071  -0.054 
0.181 

-0.334 
-0.556  -.867  -0.762  -0.562 -.128 -.a2 

0.458 
-.039 -.323 -.421 -.?TO  -.664 -.687  -.376 -.028 -.110 

0.112 -0.248 -.zoo -.1% -.310  -.592 -.347 
-.1* -.392 0.342 

-0.218 .067 
-.218 

- .a2 -.OB7 
-.lo7 -.045 -.I56 - ,344 -A99 -.392 - .110 - .034 

-.499 



28 NACA RM ~ 5 6 ~ 2 2  

TABLE 11.- Continued 

PRESSURB C-ICENTS F W  lARoE FIAT-WINDSHIEID CANOPY 1 

(i) X P 0.95; a = 10.3' 

P, deg h deg 
PTessUle coefficients f02 x 1 1  of - 

0.003 0.001 0.004 0.006 0.017 0.046 0.092  0.164  0.216  0.240  0.260  0.311  0.356 0.440 0.603  0.828 0.w 

0 I P.L. 0.311 
. 3 u  

0.121 0.102 0.oll -0.184 -0.377 -0.441 
-.375 - . 001 

-372  0.259  .156 .a6  -0.191 
-.a1 

,232 .091  -.069 
-.504 -.408 

-.337 -.58Y  -.563 - .487 -0.62 ..a 
0.492 

0.339 .088 .093 
-0.064 0.054 

0.505 

-.032 

0.4% 
.210 

.2% -0.224 
-.489 -.5% -.661 -.%9 -.a0 -.034 

-.580 -.032 -.O& .054 

~ 

-4.3 

4.3 

-8.8 

8.8 

~ 

P.L. 
57.5 
45.0 
30.0 
15.0 
10.0 
07.0 
03.0 
00.0 

00.0 

07.0 
10.0 

45 .O 
30.0 

51.5 
P.L. 

03 .o 

15.0 

- 
P.L. 
57.5 
45.0 
30.0 

10.0 
15.0 

07.0 
03.0 
00.0 

00.0 
03.0 

10.0 

45.0 
30.0 

57.5 
P.L. 

07.0 

15.0 

0.444 0.215 0.182 0.091 

1.5OY .a% 
.444 

- 0 . U  -0.292  -0.381 
-.292 

.381 
-.424 -.X7 

-.244  -.554  -.549  -.547  -0.126 -.lo3 

0.426 .188 .178 
-0.103  0.007 

0.512 .430  0.361 .2n ,158 -0.106 
.302 .1% ,045 

.034 

0.489 
.216 

.2& -0.260 -A52  -.Ilk -.O% .007 
-.459  -.611  -.728  -.524 -.097 -.O51 

0.480  0.283 -0.210 
0.178 

.1e -.a1 -.1n -.416 -A14 -.605 -.435  -.039  -.056 
-.263 

-0.662 -0.0%  -0.053 0.010 

-0.133 
-0.533 -A83 -0.680 -0.399 - . a 2  -.071 

0.485 0.277 0.108 .027 -.a0 

0.143  .234  -.cog .021 
8.432 

-.531 -.415 
-.066  -.456 

-.425 
.143 .042 .038 - . a 9  -.238 - . 4 e  -.456  -.056  .010 

0.513 0.303 0.261  0.163 

.464 .144 

.302 .241 .l05 

.513 
-0.049  -0.215 -0.322 

- 2 1 5  
, - . 3 2 2  

-.366  -.334 
-.197  -.533  -.536 -.569 -0.273  -.159 

0.470 
-0.159 -0.012 

.269 .241 

0.490  .433  0.406 ,350 .229  -0.056 

,022 

0.461 
.1Y3 

.254 -0.294 - .786 - . B O  -.060 -.ou 
-.460  -.672 - ,828 - ,650 -. 169 - .067 

0.433 0.239 -0.242  -0.761 -0.1p -0.069 -0.021 
0.104 

-0.372 

-.050  -.259  -.bo0 
0.131  -0.184  -.152  -.174  -.346 

-0.627 -A97 -0.778  -0.494  -.217 -.a1 

0.4Z 
-.541  -.674 -A@+ - . 3 9  - . a 3  -.OB5 

-.585 -.4m 
-.I57 - ,483 

"9 
.322 

-0.111 . 0% -.131  -.064 - .117 -.ffi2  -.039  -.304 -.489 -.483 -.os5 - . oa  



NACA RM ~ 5 6 ~ 2 2  

TABLE 11.- Continued 

PRESSLIE COEFFICIEM7S FOR M G E  FLAT-WINDSHIELL CANOPY 1 

(j) M = 0.99; a = 0' 

I ,  deg $, de& 
pressme coefficients for X/L of - 

0.000 0.001 0.004 0.006 0.017  0.046 0.092 0.164  0.216  0.240 0.260 0.311  0.356  0.440 0.600 0.828 0 

-4.2 

45.0 

P.L. 

15.0 

57.5 
30.0 

10.0 

03.0 
00.0 

07.0 

0.293  0.108 0.128 0.003 
,293 

-0.186  -0.325  -0.252 - .575 0.362 .WO .119 
-0.079 -0.031 

0.599 
0.645  .506  0.317 .207 .073 

_-. 
.023 - .252 

.385  .170  .021  -.250  -.421  -.461 -.348  -0.083  -.079 -.395 -.269 -0.128 

.413 
.127 

0.659 
-.255 -A14  -.G3 -.)I2 - . O B  -.055 

,506  0.017  -.4u -.094 -.OW -.031 

0.468 0.219  0.207  0.080 
,468  0.480 

-0.113 -0.244 -0.192 
,211 .206 

" 

-0.138  -0.055 
- .244 

0.652 
0.669 .584  0.462  .j56  ,197 

.lo9 

,484 .JOB ,149 
-0.0% 

- ,192 
-.326 -.217 -.ljj - . 364   - . 3@ -.327  -0.143 -.138 

,218 

0.647 
,431 

.492  -0.012  -.428 -.x1 -.070 - . ~ 5  
-.222 -.%3 -.k85 -.389  -.129  -.082 

4.6 00.0 I 2:: I 0.649 0.495 0.  035  -0.484 
0.376 

-0.163 -0.071 -0.059 
-0.022 

-0.308 -0.539  -0.517  -0.436  -0.129 -0.077 

10.0 
15.0 
30.0 
45.0 0.509 

,243 .010 -.144 

-.050 
0.601 

- . 3 ~  -.485  -.536  -.397 - . O n  -.066 
- .227 -.474  -.320 

57.5 0.054 .226 - . a 6  .025 
.054 -.oca .a9 -.m -.256 -.)% -.302 P.L. 

-.302 
0.394 0.066 .Ob8 -.068 

-.3% 
-.066  -.059 

9.1 I 07.0 
10.0 
15.0 
30.0 

P.L. 

0.603  0.332 0.298 0.168 
.603 

-0.027 -0.14~ -0.121 -0.222 -0.081 
0.577 ,352 .2% - ,142 

0.663 
0.662  ,623 0.567 .457  .316 

.201 -.121 
-.234  -.155 

-.024 -,3ll -.321  -.346  -0.31  -.222 
0.051 

.529 .4v .257 

.36 
0.620 

.414 
.459  -0.062  -.574  -.216 -.E5  -.a1 

-.194  -.466  -.617  -.487  -.E67  -.143 

0.613  0.457 0.003 -0.591  -0.305  -0.133 -0.094 
0.315 

-0.213 
-0.3%  -.726 -0.640 -0.542 -.226 -.133 

.071  -.366  -.421 -.U2 -.573 -.607 -.453  -.154 -248 
0.539  0.254  -0.319  -.161  -.320 - .516 

0.401 
-.541  -.350 

-.142  -.335 - .448 -0.320 .063 
-.3m 

-.I76 - .OB 
-.127  -.042  -.122 -.318 -.&E -.335  -.148 -.O% 



TABm 11.- Continued 

PRBSSURE CoEFFICIEmS FOR IARGE FIAT-WINDSHIELE CANWY 1 

(k) M = 0.99; a = 5.2' 

MCA RM L56H22 

B, des 2, des 
pres6me coefficients far x11 of - 

0.000 0.001 0.004 0 . d  0.017  0.046  0.092  0.164  0.216 0.240 0.260 0.3ll  0.356 0.440 0.600 0.828 0 .9  

0 

-4.4 

- 
4.4 

- 
P.L. 
57.5 
45.0 

15.0 
30.0 

10.0 
07.0 
03.0 
00.0 
- 

i5.0 

00.0 

57.5 
P.L. 

0.330 
.330 

0.147  0.150  0.038 

.035 
0.388 

-0.160  -0.318  -0.317 - .318 
-.317 - .423 - .310 

.121 .131 

0.595  .468  0.312  .219 .O% 
0.569 

-0.104  -0.04 

-0.135 
.332  .155 .OW -.E51  -.476  -.485  -.378  -0.132 -.I& 

,077 

0.5% 
.331 

.417  -0.068  -.486 -.122 -.058 -.04 
-.340 -.483  -.540  -.389 - . l l7 -.077 

0.476 
.476 0.482 

0.244 0.221 0.107 
.224 .208 

-0.093  -0.252 -0.275 -0.175 -0.w 
0.606 . 110 -.252 

-.275 
-.367 -.275 0.610  .530  0.438  .307  .197  -0.049 

.411 ,267 .e2 -.158  -.449 -.449 -.398  -0.210 -.In 

.338 
.145 

0.587 
-.329 - .466 -.580 - .441 - .158 - .io8 

.406  -0.087  -.530  -.155 -.lo4 -.05i 

0.579  0.403 -0.044 -0.547 
0.294 -0.405 -.628 -0.580  -0.427 -.l58 - . e 7  

-0.169 -0.105 -0.076 

-0.070 

0.559 
.is -.020 -.129 

0.358  0.124 . 6 4  -.034 
-.380  -.526  -.560 -.387 -.U -.090 
-.2a -.489  -.342 

-.w2 -.359 0.492 
0 . U  .259 -.005 .044 . ll2 .040  .070  -.037  -.233 -.391  -.359 - ,090 - .076 

"391 

- 
P.L. 
57.5 
45.0 
30.0 

10.0 

03.0 
00.0 

15.0 

07.0 

00.0 
03.0 

10.0 
15.0 
30.0 

57.5 
45.0 

P.L. 

07.0 

0.583 
.583 , 

0.344  0.305  0.191 -0.010 -0.168  -0.208 

-.2m 
0.027 -.286 -.226 

0.558 
-0.33 -0.094 

0.583 
.329  .297 - .168 

0.586 
.197 

.a0 .352 .220 
.555  0.510  .432 .302 

-.070  -.393 -.LO1 -.427  -0.355 - . 3 3  

.318 
.169 

0.541 
-.313 -.538 -.TO2 -.5m -.249  -.142 

.370  -0.148 4572 - 2 4 2  -.136 -.O* 

0.541 0.373  -0.070  -0.653 
0.224 

-0.253  -0.137  -0.102 

-0.261 
-0.472  -.755 -0.683 -0.536  -.245  -.149 

0.498 0.226  -0.185  -.147  -.164 

-.144  -.038 

.o50  -.265  -.309  -.kg3  -.583 -.a7 -.bo5  -.134  -.152 

3.391 
-.302 -.527 -.352 

-.379 

- .164  -.070  .003 -.094 -.287 -.440 -.379 
-0.164  .125 

-.130 
-.440 

-.152 -.lo2 



NACA RM ~ 5 6 ~ 2 2  

TAEiLE 11.- Continued 

- 
0 

__ 
P.L. 
57.5 
45.0 
30.0 

10.0 
15.0 

07.0 
03.0 
00.0 __ 

P.L. 
51.5 
45.0 

00.0 
03.0 
07.0 
10.0 
17.0 
G.0 

i5.0 
10.0 

03.0 
07.0 

00.0 

G.0 
45.0 
57.5 
P.L. 

I 0.345  0.161  0.143  0.055 

.043 3.523 
.345  0.372  .125  .133 

-0.134 -0.321 -0.393 

-.393 
-A43 -.369 

-.321 
-0.132 -0.01 

0.539  .407  0.293 .I93 .097 -0.139 
.266  .132  -.024  -.276  -.522  -.So8  -.444  -0.186  -.132 

.018 

0.526 
.249 

.329  -0.169 - ,516 -.m -.070 -.01 
-.421 -.531  -.591 -.368 -.154  -.099 

0.476 
.476 

0.250 0.220 0.132  -0.063  -0.248  -0.341 -0.182 -0.07. 

0.539 
0.459  .224  .215 - .248 

- ,341 
-.372  -.337 0.542 

,125 
.464  0.393  ,310  .197 -0.060 

.334 ,233 .089 -.le7 -.494  -.498  -.499  -0.30s -.le2 

.078 

0.519 
.a3 

.316 -0.203 -.5% -.223 -.x40 -.071 
-.391  -.555 -.6D -.504  -.217  -.132 

0.510  0.316  -0.158  -0.594 
0.218 -0.461 -0.614  -0.618 -0.391  -0.199  -0.152 

-0.209  -0.139 -0.61 

-0.089 

0.516 
.168 .012 - . l3l  -.347  -.547  -.546  -.413  -.159 -.U3 

1.469 
0.317  0.146 .070 ,009 - .201 -.471  -.378 

0.185  .277 
.034 ,069 - .015  -.412 

,082 .080 -.001 - . U T  -.364  -.364  -.412  -.133 - .69  .185 

0.552  0.342  0.303  0.207 

.195 

.340  .287  .157 

,552 
0.005 -0.168 -0.277 -0.239  -0.092 - .168 

0.002 
-.2n 

-.309 -.286 
-.I36  -.464  -.474  -.524  -0.461  -.239 

0.510 ,313 .287 
3.497 

0.524  .413  0.443 .391 .273 

.073 

0.495 
,233 

.2m -0.242 - ,733 
-.393 -.6= -.@O -.639 -.278 -.152 

-.282 -.147  -.092 

0.469  0.279  -0.179  -0.677 
0.147 

-0.280 -0.163 -0.09 

-0.293 
-0.544  -.I83  -0.693  -0.470 -.2* -.1n 

0.452 
.010 -.le7 -.337 -.461 - .59 -.593  -.381  -.I45  -.169 

0.leO -0.131 -.lo9 -.lo1 

.147 -.m -.06 
0.373 

-.2& - .528 - ,383 
-A37 

- . 6 6  -.017 .ox -.OD -.251  -.422  -.437 
-0.066 

-.lo2 
-A22 

-.169 -.o% 



TABIX 11.- Continued 

B, deg 6, dag 
Pressure coefficients io2 x11 of - 

0.OW 0.001 0.004 0.006 0.017 0.046 0.092  0.164  0.216  0.240  0.260 0.311 0.356 0.440 0.600 0.828 0.988 

15.0 

-4.4 

4.4 

__ 
P.L. 
57.5 
45.0 

15.0 
30.0 

03.0 

10.0 
07.0 

CO.0 

~ 

00.0 
03.0 
07.0 
10.0 
15.0 

45.0 
30.0 

P.L. 
57.5 

P.L. 

45.0 
57.5 

30.0 

10.0 

03.0 
00.0 

15 .o 
07.0 

0.3'44 
.344 

0.145  0.170  0.047 
0.413 

-0.143  -0.272  -0.217 
-.272 - .217 
-.342 -.231 

-.le9 -.361  -.4& -.JOT -0.070 - . O n  

.137  .165 

0.663  .557  0.357  .261 ,120 

-0.077 -0.020 

0.630 .072 
-0.075 

.415 .212 ,074 

.174 

0.666 
.449 

.530  0.057 
-.2@ -.359 -A18 "327  -.072  -.Ob7 

-.353 -.a2 -.042 -.020 

0.512 
. 5 u  

0.260 0.252 0.125 

.158 

,512  .351  .197 

0.524 
-0.068 -0.191  -0.160 

-.191 

0.014 
-.la - .266 - .178 

-.075 -.305  -.335  -.285  -0.139  -.155 

.259  .254 

0.687  .632  0.501  .389  .244 

-0.155  -0.047 

0.681 

,261 

0.653 
.460 

.520  0.024 -.382 -.116  -.065 - . a 7  
-.172  -.336  -.441  -.348  -.126  -.077 

0.660  0.521  0.074  -0.413 
0.414 

-0.144 -0.060 -0.047 

0.045 
-0.259  -.469  -0.457 -0.383 -.ill -.066 

0.634 
.291 .&a - . a 2  -.319  -.420  -.469  -.349  -.057  -.059 

0.548 
0.450  0.131  .113  -.015 

.011 .077 

.037  .Og9 -.Oll -.205 - .3% -.260  -.059 -.&7 

.002 
-.409  -.276 

-.260 
-.338 O.ll4 .284 

. l l 4  

0.641 0.369  0.339  0.211 
.641 

0.016  -0.092  -0.C85 
- .092 0.619  -379  .342 

-0.249 -0.075 

0.687 ,247 
0.675 

- . a 5  
.670  0.601  .505  .357 

.555  .450  .301 
0.100 
.Ojj -.255  -.266  -.297 -0.218 -.249 

-0.178 -0.114 

.444 
.295 

0.630 
-.146  -.410  -.566 -A54 -.290  -.143 

.4ea  -0.019 - ,519 -.221 -.127 -.OD 

0.630  0.489 0.044 -0.522 
0.349 

-0.504 -0.116 -0.0-17 

-0.143 
-0.343  -.655  -0.568 -0.483 -.210 -.118 

0.578 
,122 - . e 3  -.357  -.419  -.507  -.542 -.4l2 -.12J -.134 

0.312  -0.234 -.071 -.238 

-.112 -.055 
0.442 

- .252  -.479  -.311 
-.2% 

-0.251 
-.251 

-.0p 

-.076 -.003 -.076 
2 6  -.391 

"265 -.391 -.295 - ,134 - ,077 



NACA RM ~ 5 6 ~ 2 2  

TABLE 11.- Continued 

PRESSURE COEFFICIEATS FOR L U G E  FLAT-WIMISIIIELC CANOPY 1 

(n) M = 1.02; a = 5.2' 

33 

B, 4% 6, deK 
pressure coefficients for X / l  of - 

0.000 0.001 0.004 0.005 0.017  0.046  0.092  0.164  0.216  0.240 0.260 0.3U  0.356 0.440 0.600 0.828 0 . 9 ,  

0 I 

I 

- 
P.L. 
57.5 
45.0 
30.0 

10.0 
15.0 

07.0 
03.0 
00.0 - 

- 
P.L. 
57.5 
30.0 
45.0 

10.0 

03.0 
00.0 

15.0 

07.0 

- 
00.0 
03.Q 
07.0 
10.0 
15.0 

45.0 
30.0 

P.L. 
57.5 

- 
P.L. 
57.5 
45.0 
30.0 
15.0 
10.0 
07.0 
03.0 
00.0 

- 
00.0 
03.0 
07.0 

15.0 
10.0 

30.0 

57.5 
45.0 

P.L. - 

0.362 0.182  0.1M  0.078 

0.600 .076 
.~62 

-0.118  -0.274 -0.282 -0.0% -0.02' 

0.623  .503  0.345  .259  .I% -0.088 
- .282 

-.378 -.271 

0.427 .158  .168 - .274 

.363  .i94 .&2 -.200 -A27  -A36 -.337 - 0 . ~ 2  -.o% 

. .116 

0.623 
.365 

.447 -0.027 - .434 -.lo3 -.057 -.02! 
-.289  -.428  -.490 -.%E -.@ -.066 

0.5&  0.277 0.258  0.146 

0.634 .148 

.U1 .303 ,162 

.506 
-0.055  -0.209 -0.242 -0.169 -0.05: 

0.515 .a8 .245 -.209 
-.242 

-.322 -.241 
-.111  -.33 -.4m -.356 -0.1% -.169 

0.637 .564  0.469 .344 .z36 -0.003 

.la 

0.610 
.368 

.434 -0.049 - ,475 -.138 - . O s  - . 0 5 5  
-.279 -.4U -.527  -.399  -.143  -.099 

0.605 0.434  -0.004  -0.490 
0.328 -0.151 - 0 . 0 9  -0.054 

-0.025 4.351  -.568  :0.525  -0.386  -.137  -.117 

.232  .024  -.092 
-.oca 

0.588 
-.3m -.473 -.5& -.349 -.090 -.E30 - .I74  -.438 -.)a 

-.321 

.148 .077 ,110 . O D  -.la -.343  -.321 

0.3%  0.161  .lo2  .009 

0.148 .302 .035 .& 1.525 
-.343 

-.a0 -.064 

0.611 
,611  0.588 

0.376 0.343 0.228 0.028 -0.131 -0.171  -0.249 -0.084 
.362 ,330 

0.613 
-.131 - .171 
-.246  "191 

-.025 -.344 -.356  -.377  -0.317  -.249 
0.614 

.233 
.589  0.541  .465  .334 0.068 

.472 .385  .256 

,206 

0.571 
.354 

.403  -0.104  -.610 -.220 -.l27 -.084 -.263 -.480 -.640 -.PO -.232 -.133 

0.570  0.404  -0.031  -0.5% -0.2% -0.130  -0.091 
0.259 

-0.218 

.og3  -.217 - a 1  

-0.420  -.687  -0.631  -0.490 - .228 - ,141 

0.530  0.269  -0.143  -.lo1 -.I% -.33  -.478 -.X9 
- 3 4 7  

-.431  -.526  -.551  -.373  -.ll5  -.141 

0.427 
-0.135  -173 

-.077 
-.w9  -.010 

-.135  -.031  .033 -.& -.240 -.3%  -.347  -.I41  -.O91 
-.394 



34 

TABU3 11.- Continued 

PReSsuRB CCE?FICIEW?S F(Y( URGE FULT-WINDSBIELD CANOPY 1 

( 0 )  M = 1.02; a = 10.3' 

NACA RM ~ 5 6 ~ 2 2  

1, deg #, deg 
Fressure coefficients for x11 of - 

0.WO 0.001 O . O d  0.006 0.017  0.046  0.092  0.164 0.216 0.240  0.260 0.311 0.556  0.440  0.600 0.828 0.988 

1 
0 P.L. 0.364 

.364 0.393 
0.182 0.l67  0.079 -0.105 -0.291  -0.363 -0.128 -0.w 
.147 .157 

.430 0.312 .215 .l21 1 ;::: 1 0.558 
45.0  0.543 

- .291 
- ,363 

-.410  -.333 
.069 

-0.113 
15.0  .287  .155 -.002 -.243 -.4W -.477  -.415  -0.174 -.Ut? 
10.0 
07.0 
03.0 
00.0 0.544  -0.139 " 0  -.139  -.066 -.Oo ,349 

,045 
,270 -.393 -A95 -.552  -.346  -.141 -.ogj 

15.0 

07.0 
03.0 

10.0 

4.4 00.0 

07.0 
03 .O 

10.0 
15.0 
30.0 
45.0 
57.5 
P.L. 
I 

P.L. 

45.0 
57.5 
30.0 

10.0 

00.0 
03.0 

15.0 

07.0 

00.0 
03.0 
07.0 

15.0 
10.0 

30.0 

57.5 
45.0 

P.L. 

0.491  0.267  0.240  0.151  -0.039  -0.225  -0.315 

- .315 
.491  0.477  .242 .234 -.225 

-0.173  -0.06 
~560 ,144 

.355 .a2 .lo3 
.lo4 

0.563  .485  0.412  .529  .215  -0.036  -.350  -.314 
-.160  -.461 -.464 -.460  -0.274  -.l73 

277 
0.539 

-.361  -.507  -.615  -.453 -.1% -.x3 
.339  -0.170 - ,537 -.203 -.132 -.@ 

0.527  0.335  -0.127  -0.556  -0.199  -0.138 -0.06 
0.239 -0.431  -.583  -0.578  -0.365  -.le7  -.149 

-0.069 

.185 .032 -.X22 
0.534  0.338  0.164  .OB9 .028 -.lD  -.a5  -.354 

-.3m 

.I93  .lo1  .lo1 .020 -.164  -.337  -.388 -.E27 -.O@ 

-.322  -.513  -.517  -.384  -.143  -.127 

'.we .007 
0.193 .293 .052 .ow -.337 

. 0% 

0.512 
.254 

.3Q3 -0.207 - .676  -.269  -.142 -.OB5 
-.362  -.570  -.725  -.592 -.262 -.147 

.401 
-0.027 
- .027 

0.489 0.303 -0.145  -0.626 
0.174 

-0.262  -0.156 -0.092 

-0.242 
-0.495  -.'I17  -0.646  -0.435 -272 -.169 

.OX -.151  -.290 
0.478  0.216 -0.084 -.068 -.073 - .246 -.m -.359 

-.420  -.551  -.554  -.364 -.132 -.161 

.185  -.el3 .022 
-.064 

.Ol3  .036  -.039 
5387 

-.408 

-.219 -.387 -.bo8 - .161 - .092 
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TABLE 11.- Continued 

PRESSURE COEFFICIEWPS FOR URGE FIAT-WINDSHIELD CANOPY 1 

(p )  M = 1.m; a = Oo 

35 

0 0.390 -0.086 -0.2~0 -0.180 -0.039 0.02. P.L. 
57.5 
45.0 

0.183 0.218 O.ll0 

.146 
.390 0.454 .180 ,213 -.a0 

30.0 
15 .O 

0.690 .594  0.397  .305  ,170 
10.0 

03.0 
07.0 

-.1& 
-.290 -.B6 -0.009 

.451 .do .I33 -.ll7 -.290 -.336 -256 -0.049  -.Ojg 

.483 
2 3 0  

00.0 0.686 .566  0.113 -.290 -.&3 -.om .02: 
-.142 -.280 -.343 -.272 -.054 -.& 

I 
__ 
P.L. 

" . . 
07.0 
03.0 
00.0 

0.562 
,562 

0.302 0.302 0.189 
0.5n  .310 .3ca  

-0.007 -0.123 -0.121  -0.145 -0.00: 

0.717 
-.123 

.224 -.121 
0.716 .673 0.541  .437  .301  0.085 

.547 .46 .260 .OW -.232 - . 6 6  -.E% -0.122 -.145 
-.1% -.127 

.315 

0.693 
.497 

.559 0.078 -.331 -.111 -.Oj4 -.001 
-.lo2 -.290  -.391  -.311  -.136 -.a3 

00.0 
03.0 

10.0 
15.0 

45.0 
30.0 

P.L. 
57.5 

07.0 

- 

- 

57.5 
P.L. 

45.0 
30.0 
15.0 
10.0 
07.0 
03.0 
00.0 

- 

00.0 

07.0 
03.0 

10.0 
15.0 
30.0 
45.0 
57.5 
P.L. - 

0.685 0.551 O.ll7 -0.344 
0.451 

-0.128  -0.019 -0.00: 

0.114 
-0.181  -.367 -0.383 -0.320 - . O s  -.023 

0.662 
,332 .129  -.022  -.215 -.326 -.370  -.288 -.040 -.029 

0.501  0.195  .178 .041 

.076 .143 .088 .159  .058 
0.591 

- .076 -.323 - a 6  - .210 
0.184 
.184 

,067 
,349 -254 

-.136  -.254 -.210 -.M9 -.ooi 

~ 

0.682 
.682 

0.405 0.385 0.265 

0.718 .302 
0.660  .4l8 .386 

0.072 -0.042 -0.051 -0.225 -0 .06  
-.042 

0.700 ,708 0.637 .545  .404  0.165  -.X24 -.077 
-.Ed 

.589  .455  .356 .092  -.I83 -.a6 -235 -0.169 -225 

.349 
,488 

0.665 
-.a1 -.337  -.482  -.429  -.319  -.093 

.532  0.046  -.442 -.2u -.080 -.06 

0.658  0.527  -0.442 
0.3% 

-0.289 -0.070 -0.005 

-0.076 
O'Og3 -0.271  -.561  -0.523  -0.420 -.la -.070 

0.615 
.146  -.179 -.36 -.382 -.423  -.453  -.360 -.082 -.og4 

0.366 -0.174  -.015 -.1@ 

-.056 -.022 
-.014 .028 -.026 

0.499 
- .187  -.407  -.258 - .242 

-0.204 
-.2a 

-.a9 
.189 -.317 

-.2& -.317  -.242 - . op  -.m 
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__ 
P.L. 
57.5 
45.0 
30.0 

10.0 
15.0 

07.0 
03.0 
00.0 

~ 

0.397 
.397 

0.218 0.235 0.131 

.u9 
0.462 -0.060 -0.214  -0.242 

-.a4 
- .242 

-.313 -.222 

-1% .215 
0.635 

-0.060 0.015 

0.654  .538  0.379  .290 .181 -0.026 
.394 .240 .121 -.d -.352 -.368 -.282 - 0 . a  -.Go 

.172 
0.652 

.408 
.@l 0.028  -.358 -.076 -.022 .019 -.227  -.354  -.412 -.2g4 -.070 -.031 

P.L. 0.545  0.316 0.306 0.201 
57.5  .545 

15.0  .478  .356  .224 

0.010 -0.143 -0.194 -0.130  -0.0~ 

45.0 0.6n 
30.0 0.672 .6"4;. 0.505  .390  .286 

10.0 

0.557  .301 .29 - .l43 
I .208 -.1* 

0.051 -.251  "191 
-.&2 -.305  -.335  -.292 -0.170 -.130 

07.0 
03.0 
00.0 

.244 
0.648 

.416 
.475 0.008 -.398 -.lo5 -.m5 -.oa 

-.201 -.325 "5 -.335 -.ll3 -.a8 

00.0 
03.0 
07.0 
10.0 I 

0.622 
.272 .Os5 -.036 

0.438 0.183 .147 . O D  
-.245  -.390  "427 -.2% -.@5  -.034 
-.lo6 -.367 -.252 

57.5  .347 .077 .142 .050 - .273 
P.L. .ll8 .X56 .Gj -.123 -.274  -.273 - .274 

-.O% -.011, 

- 
P.L. 
57.5 
45.0 
30.0 
15.0 
10.0 
07.0 
03.0 
00.0 

- 
00.0 
03.0 

10.0 
07.0 

15.0 

45.0 
30.0 

57.5 
P.L. 
- 

0.648 0.414 0.387 0.280 
.648 0.085 -0.065 -0.118 

0.651 .633 0.575 .508 .383 0.133 - .181 - .135 - .118 0.626 
0.654 

.402 .378 
-0.200 -0.01c 

.288 

,510  ,454  .314 

.265 

-.055 

.a1 -.263 -.282 -.3u -0.265  -.2m 

.402 
0.609 -.E8 -.403  -.564  -.458  -.2m -.076 

.445 -0.037 -.533  -.la9 -.07l -.010 

0.606 0.445  0.023  -0.525 
0.308 

-0.205 -0.068 -0.016 

. -0.161 
-0.358 -639  -0.551  -0.439 -.I* -.078 

0.570 
.l38 -.197 -.266 -.350 -.447 -.476 -.323 -.074 -.068 

0.477 
0.308 -0.137 -.038 -.142 -.la -.4m -.269 

-.291 
- .127  .027  .053 .002 -.174  -.322  -.291 
-0.l27 

- .033 .214 -.038 .O& -.322 
-.068 -.016 
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TABLE 11.- Continued 

PRESSRE COEFFICIENPS FOR IARGE FLAT-WMDSHIELD CAIIOPY 1 

(r) M = 1.08; a = 10.3O 

4’3 1 j 
P.L. 

0.410 
.410 

~ ~~ 

0.231  0.224  0.144 -0.035 -0.202 -0.285 
- .202 
-.322 -.&E 

-.150  -.389 -.3% -.337 -0.130  -.077 

0.447 .i% .216 

0.600  .476  0.361  .267  .I82 

-0.077 0.0% 

0.587 .136 - .285 
-0.036 

.333 .217 .On 
.U8 

0.585 
.329 

.394 -0.055 -.3% -.097  -.Ole . 0 6 2  
-.25 -.bo3  -.451  -.281 -.O% -.044 

0.539 
.539  0.528 

0.319 0.299 0.219  0.035  -0.142 -0.230 -0.120 0.01E 
-.142 

-.230 
0.042 
-.070  -.361  -.373  -.381  -0.256 -.l20 

-.253  -.231 

.2% .297 
1.604 .215 

0.606  .534  0.458 3 2  .278 
.4OS  .315  .173 

.174 
.336 

0.581 
-.269  -.417  -.536 -.iK)o -.154  -.070 

.386  -0.091  -.458  -.160 -.No .Ole 

0.571 0.383 -0.048  -0.450 
0.299 

-0.147 -0.OB8 0.016 

0.W7 

.24b .lo5 -.02 

-0.333 -.484 -0.480 -0.30s -.137  -.091 

0.581 0.389  0.219  .149  .097 -.m 
-.226  -.410 -.4SQ -.314 -.@ -.069 

-.356  -.275 
-.311 ).538 .om 

0.251 
.251 

,351  .110  .157  -.250 
.153  .165 .089 -.OB5  -.250  -.3U -.069 .016 

-8.8 

0.589 30.0 
0.566 45.0 

.614 57.5 
0.614 P.L. 

.279 
.549  0.509  .459 .3W 

15 .O ,414  .367  .243 

0.407 0.378 0.290  0.099 -0.077 -0.176  -0.136 -0.002 
0.577 .382  ,363 -.On 

- .176 
0.103  -.202  -.192 

. -.OW -.337  -.350 -.389 -0.398 -.136 

.169 

0.563 
.319 

.365  -0.~16  -.577 
-.263 -A68 -.619  -.502 -.m3 -.067 

-.214 - .& -.002 

8.8 1 00.0 
03.0 
07.0 
10.0 
15.0 

0.534  0.351 -0.078 -0.548 
0.224 

-0.207 -0.084 -0.018 

-0.214 
-0.423 -.6D -0.576  -0.3% -.230 -.lo2 

0.525 
.092 -.163  -.232 

0.450 - . 010 0.253 -0.058 -.Dl7  -.067 
-.348  -.465  -.&I2  -.298  -.63 -.a - ,172 - .4n -287 

- . 3 3  
.228 .a0 .045 .& .c67 .oa 

-.3ll 
-.149  -.311 -.334 

.. 

-.os6 -.OB 
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TABLE 11.- Continued 

(8)  M - 1.13j a E oo 

45.0 
30.0 
15.0 

01.0 
03.0 I 00.0 

-4.4 

0.382  0.178  0.242  0.141 

0.677 .166 
.382 

-0.048 -0.ln -0.166 -0.050 0.026 - .1n - .166 
-.e6 -.In 

0.461 .180  .233 

.599  0.401  .3l2  -185 0.103 0.020 
-.074  -.249  -.294  -.238  -0.051 -.W .455  .211  .165 

.259 

0.102 
.510 

.575  0.148 -.248 -.016 - .ou .m 
-.log  -.251  "301 -.248 -.067 -.OB 

1 
P.L. 
51.5 
45.0 

0.130  .679  0.547 .441 .311  30.0 
0.732 

10.0 

0.557  0.297  0.321  0.206 

.241 

.557  .419  .2& 

.557  0.516 .304  .322 
0.026 -0.105 -0.n6 - -105 

- .116 . n 3  -.175 -.m 
.036 -201 -.248 -.222 -0.122  -.159 

-0.159 0.03 

15.0 

01.0 
03 .o 
00.0 0.101  .511  0.l24 - .308  -.130 -.&3 .OO: 

.* 
.5n -.070 -.257 -.345  -.276  -.152 -.m3 

03.0 

07 .o 
0.691  0.564  0.144  -0.300  -0.148  -0.037 -0.06 

03 .O 

10.0 

30.0 * 15.0 .339 .O% -.028 

45.0  0.603 

0.471 -0.166  -.345 -0.96 -0.293  -.ll3  -.042 
0.109 

0.668 
-.193 -.305 -.343  -.276 -.a1 -.035 

0.494  0.175  .179 .OQ3 -.mA -.3og -.206 

57.5 0.144  .343 .on .lo1 
.144 .080 .I33 .072 -.lo3  -.229  -.l* P.L. 

-.1* .Or3 
-.229 

-.035 -.O@ 

P.L. 
51.5 
45.0 

15.0 
30.0 

10.0 

03.0 
00.0 

07.0 

__ 
00.0 
03.0 
01.0 
10.0 
15.0 

45.0 
30.0 

57.5 
P.L. - 

0.690 
.690  0.669 

0.411  0.406 0.286 0.100 -0.025 -0.044 
~~ 

.424 .407 
) .738 

-.OD 
.326 -.a4 

-.loo  -.a52 
.I31  -.141  -.le9 -201 -0.161  -.230 

-0.230  -0.028 

0.121  .I21  0.641  .556  .423 
.602  .516  .386 

0.13 

.382 

0.681 
.520 

.545 0.0% -.%6 -.255 -.O% -.028 
-.& -.2& -.430  -.415  -.376 -.1W 

0.682 0.543  0.133  -0.391 
0.431 

-0.353  -0.094  -0.038 

-0.035 
-0.228 -.515  -0.528  -0.391 -.221 -.M 

0.638 
.189  -.179 - . B O  -.312  -.391 -.4U -.340 -.O* -.lo5 

0.372  -0.191  .003  -.192 

-.W -.024 
3.534 - .031 

-.om .027 -.w9 

-.160  -.37l -236 
-.228 

-0.250 
-.SO 

.201 - .219 
-.164  -.279 -.228 -.lo5  -.03e 

6 1  
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TABLE 11.- Continued 
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PRESSUTG COETICIENTS FOR IAROE FIAT-WINDSBIELC CANOPY 1 

(t) M = 1.13; a = 5.2' 

0 0.222 0.255  0.162  -0.059 0.01t 

0.665 .528 0.384 
- .222 

0.015 -.270 -204 
-.lo3 -.3& -.333 - 2 7 7  -0.099  -.059 15.0 .152 

10.0 
07.0 

00.0 
03.0 

0.671  .492 - ,327 - . a 9  -.017 .Ol€  
.4J2 

0.058 
-.188 -.316  -.360  -.274 -.Mj -.a28 

- 
P.L. 

45.0 
57.5 

30.0 

10.0 
15.0 

07.0 
03.0 
00.0 

- 
00.0 
03.0 

10.0 

45.0 
30.0 

57.5 
P.L. 

07.0 

15.0 

- 

0.555  0.318 0.324 0.225 

.234 
.555  0.553 

0.043 -0.121 -0.179  -0.137 -0.OC6 
.302 .312 

0.682 
- .121 

0.679  .608 0.510 .402 .301 0.ca3 -.216 -.181 
- .I79 

.484 -373 .a1 - ,011 -.267 - .jog - ,288 -0.187 -. 137 

A34 
2 7 7  

0.657 
- .I66 -.337 -. 410 . .322  -.136 . .062 

.480 0.028 -.363 -.123 -.060 -.006 

0.651 0.484 0.063  -0.377 
0.364 

-0.135  -0.062  -0.015 
-0.242 -A31 -0.401  -0.320  -.115 

0.051 

P.L. 0.665  0.422  0.405 0.305 0.111 -0.038 -0.107 
57.5  .665 
45.0  0.663 
30.0 0.661  0.170 -.14Jt -.1B .643 0.588 ,518 .405 

-.107 

15.0 
10.0 
07.0 
03.0 
00.0 0.627 .455 -0.m - .488 - 2 6  -.OS8 -.040 

-0.229 -0.040 
0.639 .413  .400 - .038 

.318 

.520 ,458 .346  .079  -.227  -.250  -.292  -0.279 -.229 

.2% 
.422 -.147  -.379  -.527  -.491 -.230 -.lo3 

00.0 0.624 0,466  0.047 
03.0 0.339 
07.0 -0.112 

-0.467 
-0.310  -.558  -0.543  -0.412 -26 -.118 

-0.223 -0.106 -0.050 

10.0 

0.588 0.305 -0.137 .004 -.128 
.148  -.173  -.249  -.326 -399 -A25 -.316 -.X32 -.ne - ,148 -.368 -.249 

57.5 -0.150 
P.L. -.150 

-.oca - .271 
205 -.002 .015 

.050 .063 .029 - . w  -.283 -.271 
- .283 

-.lie - . D O  
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TAB= 11.- Concluded 

PRESSURE CWICIWJ!S FW IAFG3 FIbT-WiTiDSEIELC C P N m  1 

(u) M E 1.13; = 10.3' 

NACA IIM ~ 5 6 ~ 2 2  

8 ,  deg h deg 
pressure coefficients for x11 of - 

0.000 0.001 0.004 0.005 0.017 0.046 0.092  0.164 0 . ~ 6  0.240 0.260 0.311  0.356 0.440 0.600 0.828 0.988 

! 
P.L. 
57.5 
45.0 

15 .o 
30.0 

07.0 
10.0 

03.0 
00.0 

07.0 
03.0 
00.0 

0.407  0.233  0.235  0.161 

-153 

.337  .2% .Ea 

.407 
-0.0~ -0.172  -0.263 -0.081 0.04' 

- .172 
-263 

-.286 -.26a 
-.ll7  -.350 -.37l -.320  -0.137  -.OB1 

0.446 .l% .232 
0.589 

0.59 .469 0.368 .268 .202 -0.003 

.147 

0.5% 
.346 

.399 -0.022 - .386 
-.255  -.369  -.412 -.280 -.O% -.a9 

- . os  -.021 .oc: 

0.541  0.314 0.306 0.226 

0.615 .220 

.401 .312 .201 

.541 
0.047 -0.121 -0.216 -0.127 -0.o-Y 

-.X21 - ,216 
-.240  -.a32 

0.531 .288 .300 

0.614  .540  0.459  .3Bo .a 0.053 
-.e0 -.330  -.358  -.353  -0.236 -227 

.I55 

0.593 
.345 

.391 -0.052 -.426  -.158  -.097 -.OOi 
-.244 - .3% -.480  -.358  -.152 -.m3 

0.575  0.387 -0.022 -0.429 
0.299 

-0.151 -0.105 -0.014 

0.014 
-0.309  -.464  -0.432  -0.292  -.140  -.lo5 

.232  .079  -.Ol4 i:!! 10.540 0-585 -.067 -.333 -.a .084 -.297 
0.93 0.212 .145 .067 

-.zoo -.3m -.3% -.293  -.091  -.07g 

57.5  0.238 .352  .lo9 234 
P.L.  .238 .157 .147  .lo1 -.& -.& -.297  -.079  -.014 

-.226 

P.L. 
57.5 
45.0 
30.0 

10.0 
15.0 

07.0 
03.0 
00.0 

00.0 
03.0 
07.0 

15.0 
10.0 

30.0 
45.0 
57.5 
P.L. 

0.617  0.408  0.389  0.306 
.617 

0.126  -0.054  -0.147 
-.w 

-.147 
-.163  -.169 

0.580 
-0.188 -0.039 

.379  .375 
0.570 .297 

.419 .379 2 8 3  
0.595  .551  0.509  ,463  .364  0.129 

.021 -.29 - . 3 n  -.363 -0.3%  -.182 

.200 

0.571 
.337 

.37l  -0.085  -.554 
-.217  "429  -.582 -.X0 -222 -.log 

-226 -.lo8 -.o~g 

0.548  0.361 -0.046 -0.513 -0.225 -0.130 -0.044 
0.247 

-0.173 

.llO -.E3  -.192 

. o l l  

-0.374  -.a6  -0.521  -0.376 -.zy -.158 

- .300 - ,412 - A29 -. 291 -. 084 - .I~O 
0.542 0.262 -0.036  .018 - .go -.I37 -.372 -.272 

-.317 0.474 
-0.008 247 .038 .050 -.2n 
-.om .093 .073 .037  -.ll9  -.273 -.317 -.130 -.044 
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TABLE Ill 

PRESSURE COEFFICIENPS FOR W G E  YEE-UINDSHIEW CANOPY 2 

(e.) M = 0.80; a = 0' 

41 

0.008 0.044  0.076  0.124  0.140  0.164  0.212  0.244 0.260 0.295 0.311 0.324  0.345  0.356 0 . a O  0.600 0.828 0.98 
~ ~~ 

P.L. 
57.5 
51.0 
48.0 
45.0 
4i.o 
34.0 
30.0 
15.0 
03.0 
01.0 
03.0 

- 
P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 

03.0 
01.0 
00.0 

15.0 

- 

P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 

05.0 
01.0 
00.0 

15 .a 

00.0 
01.0 
33.0 
15.0 
30.0 
34.0 
$1.0 
115.0 
$8.0 
51.0 
,7.5 
?.L. 

00.0 
01.0 
03.0 

30.0 

41.0 
34.0 

15.0 

~ 

0.426  0.341  0.308  0.269  0.225  0.145 -0.030 
.145 

-0.136  -0.231  -0.183 -0.llO -0.026 -0.038 0.05 

,189 -.om 
a 0 9  

- .I83 

,269 -0.on -.389 - .110 - .a76 
-a59 

.118 -.136 
.308 .l38 -.601  -0.999  -.I63 -226 -a26 

.341 .314 , .251 
.322 .426  ,395  .377  .361 

-1.234  -.E10 -.117 -.038 -.038 
.l36 -0.248  -.373 -.677 -.117 -.a65 -.Ox) .@: 

.281 
-.61 -.ow 

0.567  0.447 0.425 0.388 0.342  0.261  0.081 
.261 
.302 .l2l 

.l35 

-0.037  -0.142 -0.1~0 -0.090  -0.039  -0.091 0.02: - .110 

.382 0.041  -.263 

-.569 

.356 .19s -.063 

.401 

. 041 -.090 

,447 
.423 

.395 
,567  ,458  ,458  ,443 

,236  -.421  -0.720  -.416 -.ll9 -.039 
-1.194 - . 5 2  -.137 - .65 -.091 

,168  -0.382  -.4%  -.636 -.X31 -.X27 -.62 .OZ 
.532 -.U2 -.034 

0.088 
-0.099 -0.022 

0.224  0.269 0.210 0.247 
,221 

0.214 
.173 ,216 

0.031  -0.239  -0.385 
,042 -.l93 

-1.oll 

-0.667  -0.153 -.@e -.027 0.03( 

.196 .051 
-1.208 -.EO5 -.146 -.031 -.010 

-.652  -1.168  -.492  -.124  -.012 

,161 -0.173  -.477 -.115 
- .165 

-.OB8 
. O B   - . O B  

,224 .221 .l% .161  0.128  .047 - .114 
. a 7  

-.24 -.3oo 
- ,215 
-.215  -.115 -.OU -.010  .03( 

1.596  0.535  0.506  0.457  0.419  0.354  0.176 

.385  .215 
.233 

.354 
0.053 -0.060 -0.049  -0.071 -0.044 -0.145 -0.W 

-.049 

.457 0.149 - ,158 

- A04 
.I38 

- .on 

.535 
,506 

,596  .458 A61 
,412 

.314  -.299 -0.5ll -.331 -.lo7 -.& 
.420 
.4ca 

,258 - ,010  -1.175  -1.026  -.165 -.la -.145 

- . 2 6  -.69 
.299 

.l22 -0.567  -.631  -.528  -.292  -.229 -.l& -.002 

-0.203 -0.61 

1.131  -0.163  -0.397  -0.186 
-0.301 

-0.321 . 045 . a 9  .072 
-0.260  -0.357  -0.465 -0.653  -0.252 -.152 - .65 -0.001 

-.739  -1.356 -.610 -.X27 -.010 .041 - .a9  
-.038 - .245  -1.247  -A56  -.193 - . 6 3  -.074 

-1.230 -.2n 
.ole -0.297  -.613  -.X21 

-.2ll 

-.OB2 
-.032  -.215 

..131  .&5  .041 .OS -0.012 -.OB2 -.221  -.301  -.3m  -.257 -.I27 - . O N  -.074 -.001 
-251  
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34.0 
30.0 
15.0 

- 
-8.1 

- 
P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 

03.0 
01.0 
00.0 

15.0 

- 
00.0 
01.0 
03.0 
15:o 
30.0 
34.0 
41.0 

48.0 
45.0 

51.0 
57.5 
P.L. - 

- 
P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

- 

01.0 
00.0 

15.0 

34.0 
41.0 
45.0 
b8.0 
51.0 
57.5 
P.L. 

03.0 

30.0 

- 

0.331 0.347  0.267 0.249 02l7 0.157  -0.031  -0.116  -0.238 
-151 

-0.- -0.1'73 -0.065 -0.054 0.M 
-.m 

.195 .on 
.036 

.249  -0.051  -.lo8 
"072 

-.380 -.1'73 
~ .~ - .6n 

.347 . 256  .204 .48 -.le5 
.a57 .1m -.519 -0.878 -.541 -.lp -.Os5 

-1.238  -.a5  -.139  -.062  -.054 

.I93  -.072  -.016 
.331 245 .306 -272 230 .051  -0.366  -.&a3 -.I00 -.x23  -.a35 -.MI .a 

0.462 0.448 0.372 0.M 0.3ll  0.255 0.097 
.a5 
.285 .A 

.136 

-0.027 -0.153 -0.149 - 0 . a  -0.089 -0.- 0.0lB 
-.149 

. 3 0  0.055 -.m2 -.& 
.om 

-.la 

.372 
-.476 
-.383  -0.611 

.44a .lea 
.347 .287  .I32 

-A53 -.172  -.OB9 

.k62 A14 .375  .356  .3& 
-.ut -1.220  -1.029  -.167  -.lo5 - a 3  

-.lo1  -.&2 
.231 

.OM1 -0.523  -.622  -.I56  -,I% -.I& -.053 .OB 

-0.107 -0.041 

0.143  0.235  0.172  0.123 
-0.072 

0.320 -0.115 -0.387 -0.513  -0.768  -0.175 -.@a -.&I 0.011 
.192  .173 .E5 -.235  -1.184 -.I98 -.145 -.&2 -.037 

.161 
- .Dl4 

. os  -.630 -0.5% -.508  -.165 -.a44 
-.&I 

A55 -0.135  -.le1  -.452 
- .153 

-.PI 
.llo -.061 
.O@ 

- ,174 

.143 .lp .161  .155  0.131 .076 -074 -.la1  -.301 -253 -.174 -.OW4 -.037  .017 
-.a3 

0.532  0.521  0.451  0.432  0.384 0.342 0.179 
.342 
.360  .203 

.u3 

0.050 -0.086 -0.099  -0.152 -0.0% -0.155 0.007 - .099 

.432 0.132  2367  -.la5 

-.359 
-.285  -0.492 

.lo4 

3 5  .x34 -.on -1.203  -1.110 -.210 -.147 -255 

-.152 

.451 
.521 

.a2 
.353 

-.3@  -.169 -.o% 
.532  .415  .378  -353 .m6 

.202 
.033  -0.653 -710 -.IO1  -.270  -.170 -.&I .007 

-.138  -.057 

-0.156 -0.062 

.0.254  -0.376 -0.487 -0.294  -0.350  -0.323 -0.480 -0.571 
-0.343 

-0.701  -0.238  -.135 -.076 -0.007 
- .OU .057 .014 -.OM1 -.a8 -1.212 - . I 9  -.161 -A57 -.@ 

-.E7 -1.252  -.561  -153 -.Os .OW -.m 
- .262 

-1.087 

.018 
-.I73 

-.014  -.178 
-.&2 -.& -.OIL .m2 .OB 0.001 -.&a -.178 - 264 -.381 

-0.243  -.272  -.552 - .174 

-303 
-.303  -.174  -.036 -.O% - .WI 
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, des $ 8  des 
PF.Beue coefficients for X I 1  Of - 

0.008 0.044 0.076 0.124 0.140  0.164  0.212 0.244 0 . b O  0.295 0.311  0.324 0.345 0.356 0.440 0.600 0.828 0.5% 

0.4 0.292 0.243 0.250 0.242  0.189  0.035 -0.070 -0.237 . 189 
.206 .a50 

.40 
.242  -0.017 -.334 

""94 
-.5& 

-0.245 -0.241 -0.llO -0.062 0.M4 - .245 
- .241 

.a0 .os4 -.475  -0.729 g!! 1 .292 .250  .237 ,212 
.243 

01.0 
00.0 

-.552 -.227 -.UO 

-.I91 -.129 -.067 -.a32 .054 
.229  .163 .012 

.164  -.a26  -0.473 -.577 
-.230  -1.1%  -.E15 -.la -.C82 -.062 

-.069 
-.061 -.oa 

- 
P.L. 
57.5 
51.0 

45.0 
48.0 

41.0 
34.0 
m.0 
15.0 
03.0 
01.0 
00.0 
- 
w.0 
01.0 
03.0 
15.0 
30.0 
34.0 
41.0 
45.0 
48.0 
51.0 
57.5 
P.L. - 

- 
P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 
- 
00.0 
01.0 
03.0 
15.0 
30.0 
34 .o 
41.0 
45.0 
48.0 
51.0 
57.5 
P.L. - 

0.386  0.336  0.329  0.304 0.258 o.ll5 0.W -0.171  -0.191 -0.248 -0.143  -0.114 0.032 
.a8 - .191 
.267 .m 

.124 
.304 0.m - .245 -.248 

.a17 

,329  .149 
-A17 
-.361  -0.541 

.336 .300 - .174  -1.221  -.991 -.222 -.145  -.114 .071 

- a 9  -.N 

.229 

.215 

-.466 -.243 -.143 

-.755 -.191 -.lo9 -.m7 .032 .386 .309 .301 ,283 -.a28 -0.645 -.728 - ,038 

-0.099 -0.&3 

-.045 - .280 -1.145  -.I09  -.167 -A54 -.054 

-0.040 
0.070 0.113 O.ll0 0.074 0.028 

.129  .152 
.l38 

-0.148 -0.4'77  -0.589 -0.764 -0.156 -.C85 -.057 0.M2 

-.59 -0.864 
- ,705 

-.574 -.206 -.on 

- ,227 

- .285 
-.285 -.227 -.a73  -.a54 .022 

0.450  0.417  0.405  0.379  0.339 0.202 0 .a94 -0.094 -0.126 -0.238 -0.156  -0.148  0.022 
.339  -.126 
.346  .199 

.199 
.379  0.136 - .160  -.238 . ogo 

.44 
,417  .345 

- .293 
-.a6 -0.408 -.393 -.249  -.I56 .a33 

.276 
.4jO .34 .290 .268 .a39 -.074 -0.785 -.E38 

.ll5  -.129  -1.191  -1.130 -.288 -.203 -.148 

-.E4 -.me 
-.743 -.242 -.134 - . 6 2  .022 

-.ma 

0.290 -0.381  -0.509  -0.316 -0.344 -0.367  -0.569  -0.635 
-.a6 -.29 

-.I13  -1.056 
-.a1 

-0.062 

-2243 .a9 -.Ob -.we -.081 

-0.711 -0.189  -.130  -.079 0.003 
-1.176 -.I68 -.146 -.67 -.OB 

-.579 -.191 -.& 
.046 

-.m 
-0.190 -A91 

.023  -.X29 
-.130 

-.290 -.&J -.& .a46 
-.om -.On -.134  -.210 -.374 
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p . ~ .  
57.5 

0.463 0.374  0.,345  0.307  0.265  0.192  0.010 -0.0% -0.250 

51.0 .2J5 .a2 
48.0 
45.0 .307 

.056 

41.0 
j4.0 
30.0 .345 .la5 
15 .o .374  .357 .305 
03.0 .463 .432 A12 -400 .364 
01.0 
00.0 

-0.256  -0.234  -0.001 -0.a3 O.&l  
.192  -.a56 

-0.025 - ,452 - ,234 - .014 
-.E& 
- , a 6  -0.969  -.632 -.la0 -.GO7 

.I78 -.039 

.1%  -0.169  -.285  -.6&  -.310 -.a1 -.024 ,041 
-0.g62 -1.066 - . E 3  -.017 - . a 3  

.340 -.039  -.014 

- 
P.L. 
51.5 
51.0 
48.0 
45.0 
41.0 
34.0 

15.0 

00.0 
01.0 

30.0 

03.0 

45.0 
41.0 
34.0 

15 .O 

01.0 
00.0 

30.0 

03.0 

- 
00.0 
01 .o 

15 .O 
30.0 

03.0 

$4.0 
41.0 
45.0 

1.600 0.472  0.450  0.416  0.375 0.2% O.* 
.& 

-0.012 -0.150 

.j41 .159 

-0.159 - 0 . B  -0.033 -0.089 0.018 
-.159 

.416 
.172 

0.086 - .266 

- ,601 
-.364  -0.733  -.502  -.141 -.033 
.Om 

,600  .494 A91 -481 .438 .230 -0.285 -.394 

,088 
-.lea 

.450  .273 
.472  .429  .394  .249 -0.928 -1.068  -.146 -.61 -.a9 

.386 - .os  ..oj6 
-.624 -.208 -.112 -.a55  -018 

-0.090 -0.030 

0.258 0.302  0.305 0.283 0.254 
.241 . a 4  . a 5  

0.133 0.090  -0.154 -0.288 -0.623  -0.289 - .op  -.036 0.017 
.lo1 -.a97 

-302 -1.036 
- .903 

-0.911 -.g& -.U -.010 -.023 
-.I41 -.389 .028 

.225 .w 
-.lo1 

.l% -0.123  -.575 - ,270 
- .a9 

.136  -.Os? 

.OW 
.a8 .241 .225 .1% 0.162  .090 -.a1 -.162  -.336 

-332 
-.332  -.270 .028 -.023 .Oli 

0.626  0.567  0.543  0.495  0.458  0.395 O.Z13 
.395 
.428  .251 

-273 

0.081 -0.057 -0.075 -0.142  -0.051  -0.147 -0.01' 
-.075 

. 4 9  0.189 

.512  .461 .Jog . O V  

-254 
.la2 

- ,142 

.543  .354 
-.BO 
-.225 -0.558 -.)a -.lZl -.O51 

.185  -0.489  -.548 -.676  -.285 -.234  -.091  -.01' .561 
.626  .497 .498 -488 

-0.99 -1.056  -.I@ -.U -0.147 
.448 

.351 
.210 .a75 

-0.202 -0.010 
-0.256 

'IL3 -.003 
.o.on -0.155 -0.92 -0.139  -0.160 -0.181 -0.280 -0.369  -0.678  -0.289  -.145 -.On -0.01' 

.081 
.OS 

.XI .013  -.141  -1.001 -.E78 "494 -.e2 - . o p  
-1.020 
-.558 -1.ll9 -.814  -.479  .036 

.053  -0.243 
- .x7 

-.69 -.* - .171 
.015 "110 - .037 -A11 

- .o~J  .08i .o16 .O53 0.026 -A37 -.I91 - .235 -A16 -.LIT - .308  .036 -.W -.01 
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TAB= 111.- Continued 

PRESSURE CoH'FICEhTS FOR IARGE YEE-WINDSHIELD CANOPY 2 

( e )  M = 0.90; a = 5.1' 

__ 
P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

__ 
00.0 
01.0 
03 .O 
15 .o 
30.0 
34.0 
41.0 
45.0 
48.0 
51.0 
57.5 
P.L. 

- 
P.L. 
51.5 
51.0 

45.0 
48.0 

41.0 
34.0 

15.0 
30.0 

03.0 
01.0 
00.0 

- 
00.0 
01.0 
03.0 
15.0 
30.0 
34.0 
41.0 
48.0 
45.0 
51.0 
51.5 
P.L. - 

0.363 0.381 0.100 0.286  0.256 0.1% 0.038 -0 . o n  -0.226 -0.237  -0.467  -0.037 -0.058 0.036 
.1% 
,238 .on 

-.231 

.286 -0.W -.054 -.311  -.461 

3.487 0.475 0.400 0.371 0.343 0.29  0.131 0.005  -0.142  -0.151  -0.397  -0.019  -0.ll4  0.011 
.290 -.151 
.320 .164 

.371 
A74 

0.0% .039  -.251 
.om 

-.391 

~~~ 

-0.090 -0.050 

3.140  0.245 0.173 0.116  0.126 
-0.054 

.a6 .189 A55 
-0.011 -0.287 -0.3% -0.709 -0.300 -.OD - . 6 3  0.004 
.036 

,114 
-.14T 
-A63 ,059 -.521 -1.032 

-1.009 -.e28 4 3 0  -.& -.035 
-.666  -.421 .001 

.113 -0.105 -.139 -.530 - ,366 
-.105 

-.0116 
.133 -.&2 
.OW 

.140 .a6 .174 ,173 0.144 ,099  -.057 -.153 -.320 
- .330 
-.3>0 -.366 .001 -.035 .004 

0.571  0.565  0.494  0.453  0.430  0.381  0.226 
.381 .409  .255 

.264 

0.094 -0.056 -0.082 -0.323 -0.103 -0.166 -0.012 
-.082 

,453 0.188 .w - ,149 -.323 
.161 

-.?Rh ._" 

.565 '494 .446 .020 .389 .243 
.3w -.191  -0.441 -.343 -.425 -203 

-0.98 -1.083 -.337 -261 -.166 
.5n .454  .416 .394 .352 .og3 -0.602 -.648 -.I46 -.308 -.174  -.019 -.Dl2 

,247 
- 3 1  -.014 

-0.158 -0.078 
-0.290 

.0.191 -0.327 -0.446 -0.252 
.a5 

-0.300 -0.256  -0.391  -0.466 
.093 .052 - .007 - 2 5 2  

.034 - .036 - . 5 n  -1.097 

-0.748 -0.3u -.l29 -.ow -0.019 
-1.010 -.E73 -.552 -.036 -202 

-.I69 -.469 .Dl9 
-.SO 

.rM -0.H9  -.1% -.6U -.386 
-.H9 

.. . - .135 
.OS -.138 

~ .. 

-.OX 
-.197 .085 .034 .048 0.034 -.OD1  -.I42  -.a4  -.393 

-391 -.397 -406 .019 -.lo2 -019 
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P deg 6, deg 
Pressure eoeifieients for x11 Of - 

0 . d  0.044 0.076  0.124  0.140 0.164 0.212 0.244 0.260 0.295 0.3Il 0.324 0.%5 0:356 0.440 0.6W 0.828 0.988 

- 
-3.9 P.L. 

51.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15 .o 
03.0 
01.0 
00.0 

4.7 I 00.0 

- 
P.L. 
57.5 
51.0 
48.0 
115.0 
41.0 
J4.0 
30.0 
15.0 
03.0 
01.0 
m.o 
- 
00.0 
01.0 
03.0 
15.0 
30.0 

41.0 
34.0 

45.0 
48.0 
51.0 
57.5 
P.L. - 

o . j e  0.277 0.283 0.218  0.229  0.014  -0.029  -0.214 
900 

-0.228 -0.490  -0.089 -0.073 0.036 
-228 .-, 

,248 .og4 
.093 

.278 0.033 -.>os -.490 . 001 
-.534 

.20J .072 -.137 

.204 .a2 -0.388 -.464 
.277 

,283 
.267 .)a .282 .271 .a2 

. E 7  -.425  -0.661 -.519 -.630 -.OB9 
-0.g85  -1.160 -.420 -.61 -.OD 

-.Bo -.353  -.03J  -.049  .036 .& - .023 - .035 

0.416  0.367  0.361  0.339  0.293  0.153 0.m -0.142  -0.168  -0.428  -0.130 -0.1l.l 0.013 
.293 
.Jog .164 

-.la 

.339 
.167 

0.110 - .211 -A28 
,069 

-.365 

,128 -.0b3 
.041  -0.548  -.610  -.782  -.392 -.O& -.a .Ol3 

.361  .191 
.367  ,340 .270 

.416  .344  .3J5 .j22 ,260 

-.290  -0.509 -.4& -.553 -.130 
-0.93 -1.125 -.558 -.134 -.lU 

,082 
-.079 - .65 

-0.088 -0.63 

0.104  0.149  0.14J  0.104 
0.072 

.157 
0.65 -0.085  -0.393  -0.474 

.017 -.lea 
-.524  -0.831 

-1.OM -.9e -.535 -.oa -.I39 

- .a9  
.186  .126 

-0.772 -0.401  -.074 -.a1 o . 0 ~  

.166 . a 7  -.614  -.491 -.Oh 

0.482  0.450  0.439  0.415  0.376  0.239  0.130 -0.61 -0.0% -0.370 -0.137  -0.143 0.005 
.J76 -.ow 
.38J .241 

.242 
A15 0.184 - .l28 -.J70 

.141 - .246 
-.lP -0.366 -.335 -.502 -237 

.174  -.031 -0.935  -1.0%  -.632 -.B7 -.143 .450 
.439  .249 

.385 
A82 .345 ,530 ,512 

.317 

.e4 
.072 

-.on3  -0.657  -.699 -A09 -.4B -.114  -.072 . O B  

-.Kt4 -.012 

-0.125 -0.075 
0.051 

0.219  -0.328  -0.409 -0.248 -0.273 -0.288 -0.465  -0.520 -.19 -1.004  -.886  -.603  -.019  -.097 
-.589 -0.91 
-.ale 

-.€a3  -.504 -.022 

-0.790  -0.426  -.129 -.091 0.001 
-.003 

.029 
. 0% .om - .019 

- .035 
- .146 

.086 -0.130 -.501  -.489 - . N17 
.m1 - i o 2  
.039 

- .a9  -.003  .029 .086 .039 -.O% - ,161 -.359 
- .380 
-.J80 "9 -.022 -.w7 .001 
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I 

41.0 
34.0 
30.0 
15.0 
03.0 

00.0 

- 
P.L. 
51.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 

00.0 
01.0 

- 
00.0 
01.0 
03.0 
15.0 
34.0 
30.0 

41.0 
45.0 
48.0 
51.0 
51.5 
P.L. - 

- 
P.L. 
51.5 
51.0 
48.0 
45.0 
41.0 
34 .O 
30.0 
15 .O 
03.0 
01.0 
00.0 

- 
00.0 
01.0 
03.0 

30.0 
15.0 

41.0 
34.0 
45.0 
48.0 
51.0 
51.5 
P.L. - 

0.491  0.402  0.374  0.339 0.2% 0.221  0.049 -0.049 -0.223 
.221 
.268 .080 

-0.230 -0.428 -0.011  -0.022  0.036 - 230 
.339 

.092 
0.023 -.433 

.054 
- ,428 

,314 
.402  .389 .343 .225 

.398 

- . I18 
.026 

,244 -0.106 -.215 
-0.831 -.%I -.501 .Ow -.022 

.224 -.357 -0.810 -.623 -A97 -.011 
.491 .441 .432 

.375 
-.514  -.579 .001 -.009  .036 

.w4 .w2 

0.627  0.497 0.478 Oh45  0.407 0.330 0.149 
.530 
.)I6 295 .2w 

0.08 -0.118 -0.127  -0.345 -0.118 -0.072 0.018 
-.121 

.445 0.129 - ,213 
.133 

-.345 
-.545 

.418 
,497 A58 .421 

.309 -.285 -0.681 -.444 "9 -.m 
,627  ,521  .518  .512 

.290 .271 -0.226 -.3a -.540  -.510  -.013 - 4 6  .OB .471 
.081 -0.801 -.%O - .39 -. lo3 -.OR 

-.ox -.026 
.422 

-0.01i5 -0.019 

0.283 0.329  0.336  0.316 0.282 0.140  -0.093 -0.221 
- . o s  

-.e03 

0.180 

.2i5 ,281 251 
-0.538  -0.610  -.037  -.024  0.015 

.a4 
.151 

,135 -.408  -0.928 
-0.853 -.$2 -.715 -.010 -.06 

-.I85 -.563 -.& 

.229 
.046 

- ,010 
.l75 -.013 
,127 

-o.on -.521 

,283 .275 .254 229 0.197 .=I - m a  -.1c4 - ,291 

-.499 

-.3Q -.499 -.OC6 -.& ,015 
- .305 

0.652  0.595  0.571  0.526 0.486 0.426  0.246 
.426 -.d14 
.460  .293 

301 

~~ 

0.116 -0.028 -0.044 -0.212  -0.123  -0.135 -0.06 

.526 0.228 -.124 -.272 ,224 

.571 
.595 .541 .494 .480 

-.350 
-.177 -0.484 -.x> -.66 - x 3  .388 

.652  .529 .526 .518 
.3w .234 -0.429 -.&TI 

.132 -0.784 -.948 -.3>5. -.240  -.135 

.386 
- . 5 ~  - A I  -.>w - .on -.& 

-.216  -.062 

-0.181 -0.051 

-0.031  -0.147 -0.301 -0.16 
-0.214 

-0.128 -0.141 -0.226 -0.305 -0.5%  -0.627 -.168 -.a -0.009 
.lo1  .l58  .149 .95 -.074 

2 0 4  ,036 
-0.884 -.%9 -.@+I -.m9 -.016 

-.4p  -0.999 -.& -.619  .OOl 
- .151 - .915 

.os4 -0.221 -.639  -.519 
-.134 

.ma 

.C55 -.U2 

- .oj? .lo7 .lo4 .c& 0.~58 .COO - A 9  -.a2 -.368 -.)E9  -.519 .Wl -A76 -.OW 
-.389 
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, deg $, deg 
0.008 O . d i 4  0.076 0.124  0.140  0.164 0 . m  0.244 0.260 0.295 0.3ll 0.324 0.95 0.356 0.440 0.600 0.828 0 . 9  I" 45.0 

41.0 

50.0 
15.0 
03.0 
01.0 
W.0 

- 
P.L. 

51.0 
57.5 

48.0 
45.0 
41.0 
34.0 

15.0 
03.0 
01.0 
00.0 

30.0 

- 
00.0 
01.0 
03.0 
15.0 
30.0 

41.0 
34.0 

45.0 
48.0 
51.0 
57.5 
P.L. 

- 

P.L. 
57-5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

- 
00.0 
01.0 
03.0 
15.0 
30.0 
34.0 
41.0 
45.0 
48.0 
51.0 
57.5 
P.L. 
- 

-0.197  -0.428 -0.116 -0.031 0.043 
- .191 

-.428 _ _  
.332 .1a 

- . 6u  
-.3n -0.766 -.5U -.568 - .u6 

.410 .328 
.393  .411 .37l .342 

.283 265 -.024  -0.856 -.W -.531  -.012  -.031 

.309 .l68 -0.218 -.317  -.592 -.646 -.@O -.013 .043 
.284 

-.&I -.W2 

0.510  0.501  0.426  0.401  0.372 0.322 0.165  0.043 -0.16 
.322 
.352 299 

.209 

-0.115  -0.363 -0.2411 - 0 . a  0.021 
-.115 

.401  0.131 .a1 -.213 -.363 
.121 

-.439 

.412 
-510  .477 .430 .42z 

.228 .027 
.378 .Ul -0.355  -,426 

.501 
.426 .264 -.292  -0.556 -.kg -.490 -.2411 

.359 -0.823  -.975  -.462 -.a0 -.& 
.319 

-.616  -.538 -.lo9 -.036 .021 

-.lo7 -.032 

0.018 
-0 .16 -0.033 

0.19 0.299  0.231 0.175 
230 

. a 3  

0.186 -0.004 -0.222 -0.323 

.lg1 .lo. 
.088 - ,074 -0.875 -.94 -.604 -.053 -.OB 

-0.609  -0.661 -.io1 -.&I - 0 . ~ 1  

-.429  -0.869 -A53 -A07 -.&g 
-.131 

-.e42 
. a 5  -0.047 -.on -.471 

,014 
3 2  .010 

.199 .2% .213 .215  0.190  .147 -.a .141 

-.494 

-.OS 
- .280 - ,269 -.280 -.494 -,&9  -A18 -.w1 

~~ ~ 

1.563  0.558  0.491  0.451  0.428 0.388 0.229 
.388 
,412 .260 

0.104  -0.051 - 0 . 0 ~  -0.328  -0.199 -0.117 0 . 0 6  
-.017 

.563 

-451 

.558 
.491 

.416  .433  .413 
.451 .4& 

.)I3 

.271 
0.193 

.315 

.288 

2 2 8  
.176 

.265 
247 -0.439 

- .165 

-.J26 
-.i87 -0.502 

.059 - .485 

- .339 
-0.825 -.SO 

-.633 

-.328 

-.466 -.199 
-.480 -.291 
-.570 -JB5 

- .182 

- . ll7 -.ax 
- .046 

.006 

-0.231 -0.63 
-0.241 

1.150 -0.257 -0.418  -0.213 -0.262 -0.199  -0.323  -0.393 
.E5 .OW -.ow .a2 -0.879 -.995 -.ea1 -.082  -.079 

-.485 -0.984 - . a 6  -A58 - . 6 3  
-.a59 

.DO 
-0.654  -0.639 -.e1 -.Om -0.007 

.67 . w3 

.a0 
-A34 

-.056 
-0.150  -.139  -.570 

.&5  -.097 

..150 .m . 67  .080 0.067 .&O -105 
. 040 

-.162 -.345 

-.554 

-.360 
-.360  -.554 -.63 -.0?9 -.oo? 



NACA FtM ~ 3 6 ~ 2 2  

TABLE 111.- Continued 

PRESSURE CoEFFICl3WS FOR IARGE VEX-WINDSEIELD CANOPY 2 

(i) M = 0.95; a 5 10.JO 

49 

0.4 0.350  0.302  0.311  0.307 P.L. 
51.5 
51.0 

34.0 
41.0 
45.0 

.131 48.0 
.283 231  

-A93 
30.0 .311 
15.0 .302 297 .237 .116 -.079 
03.0 .350  .310  ,298 283 .236  .090  -0.333  -399 
01.0 
w.0 

0.261  0.109  0.014  -0.174 
.261 

-0.192  -0.431 -0.283 -0.031 0.091 
-.192 

-301 
0.077 .049 

-.2n -.431 

-.3n -0.627 .I62 -.4D -.570 -283 

-.660 -.624 -.128  -.010 A91 
-0.865 -1.037 -.551  -.169 4337 

.114 
-.u5 . O B  

3.9 P.L. 
51.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

51.0 

P.L. 
57.5 

0.442 0.395 0.391 0.3P 0.328  0.189 0.084 -0.101 -0.116 -0.312 -0.370 -0.055  0.033 
.328 - .u6  
.340 .201 

.205 
. 3 P  0.150 - .169  -.372 

.I15 

- 
-0.186 -0.064 

0.143  0.180  0.173  0.142 
0.121 

.191 
0.105  -0.029  -0.330 -0.410 

.223  ,166 
-0.673  -0.685 -.lb3 -.@I. 0 . 6  

.199 
.069 -.123 

-A1 -0.146 
-0.877 -1.041  -.591  -.138  -.038 

-.609 
-.555  -.610 -.l& .088 

- ,023 
.224 0.006 -.372 -.416 

. olr9 
.193 .042 

,143  .191  .199  .224 
.173 
.173  .030 

- ,256 
-.&a -.241 - . a 6  -A76 -.I84 -.038 .OC6 

.7.2 0.516  0.451 0.444 0.419  0.379  0.240  0.135  -0.053 P.I. -0.084 -0.340 -0.354 -0.010 0.025 

57.5 
51.0 

.319 -.084 
48.0 
45 .O A19 0.193 -.119 
41.0 
34.0 -.245 

-.1P -0.383 -.301  -.469  -.354 
15.0 A51 .393 .336 .201 . w3 
03.0 .516 .372 .360 .344 .288 .062 -0.538  -519 

-0.825 -1.000 -2505 -.435 -.‘a70 

01.0 
00.0 

.389  .247 
.251 

-.340 
.155 

30.0 .444 .263 
-. 701 - .6c4 - .246 - .042 .OZ 

.ll9 -.256 -.&3 

-0.081  -0.154  -0.269 6.140 
.149 .073 

. O B  

.140 

-0.254 -0.059 

-0.160 
0.102 

.OB’ .023 

-0.182 -0.373 -0.433 -0.6%  -0.671  -.223 --.a95 0.01: 
.038 - .138 

-.491  -0.861 - .IO7 
-0.886  -1.045 -.629 -.l30 -.064 

-A29 -.653 - 41  

-.OB 
-0.061  -.441 -.5e - .oz6 

.129  -.024 

-099 -.OB .099 
-.093 -.294 

-.315 
-.315  -.525 -.=I. .Ol: 

I I 



NACA RM ~ 5 6 ~ 2 2  

0 P.J.. 
57.5 
51.0 
48.0 
45.0 

34.0 
41.0 

30.0 

03.0 
01.0 

15.0 

I 00.0 
I 

- 
P.L. 
57.5 

48.0 
45.0 
41.0 
34.0 

15.0 

01.0 
00.0 

51.0 

30.0 

03.0 

- 
00.0 
01.0 
03.0 
15.0 
30.0 
34.0 
41.0 

48.0 
45.0 

51.0 
57.5 
P.L. 
- 

0.524  0.436  0.410  0.316  0.336 0.269 0.097 
S69 

0.007 -0.174 

.3u   .E9  
.l% 

-0.186 -0.376  -0.131 -0.095 -0.01' 
- . a 6  

.316 0.072 -.3% 

-.m 
-.286 -0.788 -366 -.474  -.131 

.087 -0.739  -.e75 - .4n  -.UI -.OB 

-.E3 - .67  

.a -.3@ 

.410 
.436  .426 

.524  .49b  .474 .4M) 
.268 

.379  .271 

.434 
.415 

.293 -0.050 -.155  -.441  -.523 -.U9 -.Om -.Or 

0.657  0.521  0.509 0.478 0.442  0.369  0.191  0.079  -0.075  -0.083 -0.294 -0.142  -0.151 -0.04( 
,369 -.0b3 
.414  .239 

.a1 
.478  0.114 - .245 -.294 

.I79 

-0.200 -0.094 

0.316  0.361  0.366 o.Y-7 
0.227 

0.318 
. 3 6  .321  .2ea 

0.184 -0.039 6.160 
.029 

-0.464 -0.548 -.la -.099 -0.045 

.286 
.I93 

.I75 -.341  -0.851 
-.133 

-0.165 -.E32 -.678 -.wg -.OB0 
-.I30  -.523 -.088 

.28 -0.032 -.483 - .448 .001 

.031 
.2l3 .028 
.168 

.316 . 3 6  .286 .E64 0.230  ,168 .004 -.os2  -.241 
-.260 
-.260 "8 -.@8 -.080 ..04g 

).€a2 0.626  0.603  0.559  0.524  0.465  0.291 
.465 
A93 .336 

.350 

0.165  0.022 0.0% -0.217 -0.106 -0.232 -0.072 
.0c6 

.559 0.275 -.080 

-.299 
-.lp -0.402 -.E64 -.39 -.16 

.391 

.277  -0.387 -.43l -.532  -.409  -.602 -.1€6 -.072 

,268 
- .217 

.603 
.626 -577 .528 

.426 

,682 362  .558  .551 .514 
.185 -0.691 -365 -.290  -.215  -.232 

.423 
-.563  -.157 

-0.502  -0.148 

).Or27 -0.lll. -0.254 -0 .62  
-0.1611 

-0.085 
.197 .191 .145 

-0.090 -0.172  -0.243 ' -0.519  -0.570  -.327 -.1& -0.072 

.141 
.lo1 .& -A13 

-.E27 
"3% -0.905 -.E43  -.5€6  -.OB3 

-0.787 -.%9  -.I69  -.147  -.131 

- .l24 
.125 -0.182 

.lo1 -.085 .a 

. ~. 
-.581 - .09l 

.DO1 .145 .141 .125 0.099 .048 - .lo3 - .136  -.310 



NACA RM ~ 5 6 ~ 2 2  - 5 1  

TN3U 111.- Contlnued 

PRESSURE C m I C E i W S  FOR IARGE YEE-XIM)SHIELL CANOPY 2 

(k) M = 0.99; a c 5.2O 

deK 6, des 
Pressure coefficients for X/l Of - I 1 0.008 0 . W  0.076  0.124  0.140  0.164  0.212  0.244  0.260 0.295 0.311 0.324  0.345  0.356 0.440 0.600 0.828 0.988 

0.5 0.015 
57.5 

0.426  0.441  0.365  0.356  0.326 0.275 0.121 P.L. 

51.0 .314  .155 
48.0 
45.0  .356 0.0% .&5 - .326 
41.0 
34.0 
30.0 

-.5" 

15.0 .U1 .366 .322 .210 .032 
03.0 .426  .Ut6 .4B .379 
01.0 .323 
00.0 -.170 -.os5 

.275 
-0.145  -0.153  -0.367  -0.197 -0.m -0.CC-j 

-253 

.162 
-.361 

-A59 -.5&  -.197 

.@a 
.365 .ug -.303 -0.688 

.346  .214  -0.162  -.249 
-0.160 -.Wl -.4@ -.lW -.d 

-.580  -.161 -.On -.03 

- 
P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 

15.0 

01.0 
03.0 

00.0 

30.0 

00.0 
01.0 
03.0 
15.0 
30.0 

41.0 
34.0 

45.0 
48.0 
51.0 
51.5 
P.L. 

- 
P.L. 
51.5 
51.0 
48.0 
45.0 
41.0 
34.0 

15.0 
30.0 

03.0 
01.0 
00.0 

- 
W.0 
01.0 
03.0 

30.0 
15.0 

34.0 
41.0 
45.0 
48.0 
51.0 
57,5 
P.L. 
- 

0.539  0.529  0.460 0.49 0 . 4 6  0.358 0.201 
.358 
.)SO .241 

.b1 

0.081 -0.050 -0.070 -0.302  -0.221 -0.m -0.dt9 
-.070 

.434 0.182 .K5 -.173 -.p2 
.167 

-0.218 -0.122 

0.245  0.342  0.265 0.218 
0.67 

336 .275 .239 
0.226 0 . ~ 2  -0.170 - 0 . a  

-.OK 
-.354  -0.165 
-.a1 

-0.533  -0.581  -0.205 -0.1'48 -0.012 

.254 
. 1x3 

.148 
-0.m -.E98  -.551  -.140 -.lE 

-.5n  -.?x -.143 

. e 5  
.014 

0.029 -.Ole -.4&  -.424 

.221 .062 
. 6 3  

.245  .336 .254 .255 0.236  .1% .043 
. 194 -224 

-.a39 -.2n - .a4 -A24 -.143 -.lE -.Dl2 

0.613  0.617  0.548  0.512 0.487 0.449  0.298 0.171 0.025 0.003 -0.241  -0.192 -0.230 -0.070 
.449 
.470 .328 

.337 

.033 

.5K 0.267 .203  -.069 - .241 
.2U 

-.197 

,510 A59 .3b .133 
.613 .511 .4n A60 .420 .I9 -0.448 "5 

.617 
.548 .314 -.OB8 -0.351 -.228 -.365 -.15Z 

-0.712 -.EM) -A21 -.)Dl -.230 
-.5n "6 -.3W  -.154 -.Dl0 

.327 -.3u - a 7  

-0.352  -0.175 
-0.201 

.o.u9 -0.254  -0.376 -0.182 -0.224 
.151  .161  .129  .086 - ,029 

-0.159 -0.2D -0.339 -0.580 -O.%O -.345  -.191  -0.083 
-0.Bl -.w1 -.751 -.159 -.m 

- . la3 -.603 -.m .099  .&5  -.412  -0.899 
- .n9 

- .491 

-.306 
-.306  -.491 -.X3 -.m -.os3 



NACA RM ~561122 

34.0 

15 .O 

01.0 
00.0 

03.0 

- 
P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

- 
00.0 
01.0 
03.0 
15.0 
30.0 
34.0 
41.0 
45.0 
48.0 
51.0 
57.5 
P.L. 

__ 
P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 

01.0 
03.0 

00.0 

00.0 
01.0 
03.0 
15 .O 

34.0 
41.0 
45.0 
48.0 
51.0 

P.L. 
57.5 

30.0 

0.3& 0.337 0.345  0.342  0.3W  0.151  0.061 
.3W 
.321  .171 

-0.123 -0.141  -0.366 -0.293 -0.145  0.014. - .141 

.175 
.342  0.124 - . 2 6  - .366 

-097 
-.433 

.140 -0.275 -.334 .337 
.345 ,205 

.160 

-.3@ -0.562 - .021 .335 
.3& .345 .333 -313 

.277 .164 

.276 

-.414 "8 -.2% 
-0.769 -.*3 -.495 -217 -.145 

- .583 - .574 - .X37 - ,112 .014 

-.la0 -.ma 

0.476  0.430  0.426  0.407 0.366 0.233 0 . m  -0.048 -0.063 -0.307 -0.333 -0.178 -0.050 
.366 -.063 
.380  .246 

.250 
.407  0.199 - .114 

- . a 5  

.a35 
.330 .l35 -0.421  -.479 

.163 
-.307 

. 4 6  .270 -.le1 -0.370 -.2% -.421 -.333 
.430  .407  .343 .a 

.476  .403 ,396 .383 
-0.737 -.914  -.523  -.368  -.178 

-.613  -.530  -.250  -.148 -.050 

.173 
-.246 -.163 

-0.240 -0.164 

0.172  0.214 0.204 0.170  0.151 
0.162 

.222 .a7 .202 
0.016  -0.265  -0.345  -0.599  -0.632 -.a6 -.m -o .on  

.115 -.& 
-.546 

.256  0.052 -.3a 

.231 2-27 
-0.786 - . B O  -.543  -.179  -.155 

-0.682 -.5oo  -.548 -209 

. O n  -.420 

.234 . a 3  

.2lo 
.172 .222 .a31 ,2556 .a0 .a70 

. a 9  
-.m 

A06 -.1a9 -.2@ -AZO -.209 -.ID -.on 

0,555  0.494 0.483 0.459  0.423  0.291 
.434 ,299 
.423 

0.187 0.005 -0.023 -0.267 -0.327  -0.19k  -0.056 
-.023 

.459 
,300 

0.249  -.a54 - .67  
.2w - ,166 

.483 .441 
.308 -.lo3 -0.259 -.228 - . 3 9  -.327 

-0.727 -.so1 -.563 -.421  -.I93 
.494 .378 

.555  .409  .397 .375 .329 
.a0 .066 
. n o  -0.43 -.536  -.629  -.538 -.294 -.157  -.05t 

.166 
-.300 -.la 

-0.300 -0.174 

\ 
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TmLE 111.-  Continued 

PRESSURE COEFFICIENTS FOR U R G E  YEE-WINDSHIEELD CANOPY 2 

(m) M = 1.02; a = 0' 

de& d, deg 
PreQBlVe coefficients for x11 of - 

0.008 0.044 0.076  0.124  0.140  0.164 0.212 0.244 0.260 0.29 0.311  0.324  0.345  0.356 0.440 0.600 0.828 0.w 

- 
P.L. 

51.0 
57.5 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

- 
00.0 

03.0 
01.0 

15.0 
30.0 
41.0 
34.0 
45.0 
48.0 
51.0 
57.5 
P.L. 
- 

P.L. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

- 
00.0 
01.0 
03.0 
15 .o 
30.0 
34.0 
41.0 
45.0 
48.0 
51.0 
57.5 
P.L. - 

0.556  0.466  0.441  0.407 0.370 0.310  0.137  0.051 -0.128 
.310 
.347 .170 

-0.145  -0.331 -0.llO -0.082 -0.005 - .145 

0.686  0.558  0.540 0.505 0.474  0.403 0.230 0.118 -0.055 -0.040 -0.245 -0.105  -0.137  -0.029 -403 -.@bo . .~ 
.U8 .278 

309 '289 0.216 .217 
- .215 - ,245 
-.425 

.4%  .371 . s o  

.537  .356  -0.124 -.217 
.558 

.540 
.522 

.686 .583 ,582 376 
,383 -.164  -0.550 -.341 -.357  -.lo5 

-0.645  -.E18 -.308 -.l& -.137 
-.4K -.420 -.241 -.OS8 -.a29 

.492 
-.207 -.os7 

-0.187 -0.079 

0.355 0.3% 0.402 0.382 
0.276 

0.354 0.223 0.004 -0.114 -0.407 -0.491  -.150 -.083 -0.031 
.340 .360  .325  .234 ,081 -0.6% -.820 -.6B -.on -.064 

,323 .216 -.276  -0.771 -.661  -.473  -.064 

.046 
-.659 

.300 0.015 -A42 -.593 
.a75 

.a3 .on 
,210 

.)55  .340 .32) .300 0.269 ,210 - ,007 -.19 
-.212 
-.212 -.393 -.064 -.a64 -A31 

0.355 0.3% 0.402 0.382 0.354 0.223 0.004 -0.114 
0.276 

.340 .360  .325 ,081 -0.6% -.820 -.6B -.on -.064 
-.661  -.473  -.064 

-0.407 -0.491  -.150 -.083 -0.031 

,323 
.234 

.216 -.276  -0.771 
-.659 

.300 
.046 

.a75 
.a3 .on 
,210 

0.015 -A42 

.)55  .340 .32) .300 0.269 ,210 .OS0 - ,007 -.19 

-.593 

-.212 
-.212 -.393 -.064 -.a64 -A31 

0.706  0.654  0.632 0.588 0.555 0.498 0.328 
.498 
.531  ,374 

.385 

0.201  0.064  0.049 -0.172 -0.069  -0.219 -0.060 
.a9 

.588 0.312 -.052 

-.256 
-.085 -0.350 

,305 
- .172 

.632 
.654 

.459 

.457 
.607 .559 .425 

-.w -.2m - . 'x9 

.706 394 389 ,582 .548 
.230 -0.624 -.E05 -.243  -.176  -.219 

,314 -0.335 -.378 -.4n -.355  -.5s5  -.is6 -.go 

-.574  -.147 

-0.529  -0.137 

0.051 -0.077 -0.203 -0.016 -0.043 -0.045 -0.128 -0.197  -0.461  -0.521  -.X7  -.135  -0.059 
-0.ll4 

.232 .230 .139 
.124 -.350  -0.834 -.I86 -.sa -.059 .035  -0.718 -.a12 -.Ill  -.E23 -.ll5 

-.758 
.162  -0.140  -.5U -.46€ - .087 

-.046 
.142 -.Ob1 

.q1  .B3  .In .I62 0.139 892 -058 
.092 -.287 - .097  -.261 -.287 -.m -.a9 -.u5 -.m9 
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0.5 0.447 0.463  0.393 0.384 0.353 0.306 0.154 P.L. 0.053 
51.5 
51.0 .344 .lee 
48.0 
45.0 
41.0 

30.0 .393 
15 .o .463 .389 .354 .248 

. 3 6  
-0.107  -0.119 -0.324 -0.165  -0.105 -0.012 

-.119 

-193 
.384 0.132 .On -.)OB - .324 

,123 
9.0 

03.0 ,447 .470 .425 .398 ,368 

- .509 
-.a5 -0.654 
.on -0.694 -A38 -.450  -.143  -.I05 

.260 -.4% -.461 - A 5  

.249  -0.118 -.2& 
01.0 
00.0 

-.465 -.534  -.145 - .@I  -.a12 
.348 

- 2 5 5  -.a75 

00.0 
01.0 
03.0 
15.0 
30.0 

41.0 
34.0 

48.0 
45 .o 

51.0 
57.5 
P.L. 

- 
P.L. 
51.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03 .o 
01.0 
W.0 

- 
00.0 
01.0 
03.0 
15.0 
30.0 
34.0 
41.0 
45.0 
48.0 
51.0 
57.5 
P.L. 
- 

0.572 0.561  0.493  0.467 O.W*2 0-397 0.241 
-397 
A27 .281 

288 

0.130  -0.015  -0.027  -0.251  -0.181  -0.112 -0.09 - .027 
.467 0.225  ,164 - .162 

209 
-.a1 

A93 
- .328 

.561 
.338 

A78 .430 .JOB .w -0.663 -325 -.361 -258 -.I72 
-.1* -0.443 -.2% -.)I4  -.l81 

.572 .543  .501 ,488 .446 
.394 

.266 -0.252 -.)x, "9  "4 -.218 -.u2 -.a34 

-.1% -.111 

-0.197  -0.108 
0.113 

1.285 0.379  0.300  0.259 0.268 
.368 

0.0- -0.123 -0.211 -0.475 -0.536  -.la3  -.134 -0.05E 

.291 
.310 

.277 .187 
. la1 -.zs -0.694 -.521 "2 -.115 

-.5n 

.036 -0.705 -.a39  -.508 -.u5 -.w7 

.a59 
292 0.056 .023 - .381 -.369 

.lo6 
.267 .lo5 
.234 -J79 

.285 .368 ,291  .292 0.273 .234 .m5 .04 -.165 -.179  -.369  -.115  -2397  -.05f 

0.638 0.640 0.519 0.542 0.516 0.481  0.332 
.481 
.502 .362 

.371 

0.207 0.064 0.040 -0.195  -0.154 -0.213 -0.05' 
A40 

,542 0.~05 ,236 -.051 

.407 -.M -0.315 
.281 

-.195 

-257 
479 .640 ,535 .489 

.638  .550 .507 .4gO  .452 

-.le9  -.319  -.154 
.360 .177 -0.648 -.813 -.3@ -.261 -.213 
.229 -0.384 -.421  -.513 - . U O  -.373 -.I31 -.@ 

.362 -.a93  -.141 

-0.326 -0.162 

0.053  -0.162  -0.309  -0.119  -0.162 
-0.142 

-0.102 -0.216 -0.280 -0.518  -0.534  -.311 -.m -0.07l 
'195 .143 

.201 . 1.P 222 .@a -.351 -0.822 
.015 -0.n3 -.a39 -.a5 -.I32 -.I61 

-.708 -.542  -.097 
-.108 

.I57  -0.069 -.62 
-.051 

-.On9 
.151 -.037 
.127 

-.4p -.431 

- .@J .195  .143  .157  0.145 .127 - ,015  -.071 -.238 
-.a9 -.a9  -.431  -.a97  -.161 -.OT 



NACA XM ~ 5 6 ~ 2 2  55 

TABLE 111.- Continued 

PRESSURE COEFFICDNPS FOR LWGE  VEE-WINDSHIELD CANOPY 2 

( 0 )  M = 1.02; a = 10.3' 

03.0 
01.0 

0.416  0.369  0.379  0.316  0.332 0.235 0 .O% -0.085 -0.101 -0.321 -0.264  -0.129 0.WE 
0.355 0.210 

.2ll 
.376 0.163 - ,186 -.321 

.138 

.379 
-0.382 

,241 
.369 

-.SI -0.510  -0.364  -0.443 -.264 
.365 .312 .201  .022 

.416  .379  .365  .346 .311 
-0.103 -.MI -.a5 -.UT -.129 

.181 
.230 -0.230  -.285  -.525  -.>)I  -.151 -.@ .02E 

- .152 - ,014 

- 
P.L. 
57.5 

48.0 
51.0 

45.0 
41.0 
34.0 
30.0 

03.0 

00.0 
01.0 

15 .a 

- 

01.0 
00.0 

03.0 
15.0 
30.0 

41.0 
34 .O 

45.0 
48.0 
51.0 
57.5 
P.L. - 

P.L. 

51.0 
57.5 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

- 
00.0 
01.0 
03.0 
15.0 
30.0 
34.0 
41.0 
45.0 
48.0 
51.0 
P.L. 

0.497  0.455  0.453  0.433 0.3% 0.263 0.162 -0.011 -0.026 -0.265 -0.295 -0.164 -0.035 
.3% -.026 
.409  ,271 

.279 
.433 0.232 -.on7 - .265 

.I95 - .224 
.45j 

.455 .434  .)I4 ,252 ,073 
.362 ,174 -0.362  -.419 

-0.671 -A60 -.472 -.m -.164 
.303  -.145 -0.331 -.247 -.381 -.295 

,491  .435  ,428  ,409 
.1m 

-.557  -.485  -.219  -.135  -.035 

- .215 - .149 

-0.213 -0.141 

0.221 0.253  0.246 0.24 
0.190 

.261 
0.195 0.067 -0.220 -0.298 

-.017 
-.314  -0.604 

-0.7111 -2% -.493  -.154  -.140 

-.480 
- .443 ..4M - 2 3 5  

.295  .242 
-0.539  -0.580 -.le7 -.la -0.61 

.271 
,151 

,168 

'296 
,071 

.132 
.273 .E9 
.249 

0.097 -.2m -.363 

.221 .261 .271 .2% .249 .112 .049 -.140 -.1% -.)63  -.le5 -.140 -.61 
- .158 

0.514 0.515 0.507 0.483 0.450 

,460 
,450 

.4a3 

-501 
.515 

.574 A38 .424 .400 
.id3 .44 

.358 

0.318 0.211  0.039 

.326 

.328 
0.218 

.240 
- .023  

-.144 
.331 

.280 

.150  -0.421  -.462 

-.072 -0.272 
.lo4  -0.670 

.le6 

0.011 -0.226  -0.287  -0.118 -0.040 
.011 

- .226 

-.a50 -.SOB -.J61 -.1l8 
-.1% -.)TO -.287 

-.568 -.4* -.257 -.142 -.Ob0 

-.263 -.148 

0.06 -0.091 -0.193 -0.071 -0.097 
262 .140 .2m 

.x53 

.209 

.206 -.X% .140 .163 .209 ,171 

0.171 
-0.093 -0.264 -0.323 . u 2  

201 
- ,036 -0.125 

-.585 

0.026 - .349 

-.366  -0.724 

.ma 
.a4 
. 4 8  
.031  -.019 -.1% 

-0.281 -0.161 

-0.563  -0.565 -.240 -.2W -0.061 
-.a9  -.531 -.141 -.116 
-.521 -.533 -d51 

-.It18 
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57.5 

41.0 
45.0 
48.0 
51.0 

P.L. 

0.587 0.497  0.475 0.448 0.417  0.361  0.197 0.121 -0.056 -0.077 -0.258 -0.074  -0.038 r643 
.361 -.on 
.400 .230 

.448 , 
.195 

"9 

.a6 -0.560  -.723  -.379 -.a0 -.038 '475 ,500 
.352  -.143  -0.621 -.m3 -.3n -074 

.497  .462 .364 ,381  0.061 -.a0 -.29 -.383  -.OB6  -.021 .a3 
.587  .554  .539  .539 .5IJ "- .,"" 

-.OB -.015 

- 
P.L. 

51.0 
57.5 

48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

- 
00.0 
01.0 
03.0 

30.0 

41.0 
45.0 
48.0 
51.0 
57.5 
P.L. 

15.0 

9.0 

- 

3.717  0,586  0.572  0.550  0.516  0.453  0.284  0.182 0.024  0.013  -0.180 -0.053 -0.0% O.mo 
.453 .013 
.49l  .330 

.550 
.343 

0.276 
.278 

-.m -.BO 

-.346 

.540  .426  .253 
.412  -0.058 -241 .586 '572 363 

.431 -.OB0 -0.468 -.61 -.29 -.e53 -0.532  -.Ill  -.254 -.I27 -.096 
.717  .615  .616  .615  .580 

.540 
-.)a -.352  -.231  -.054 .02c 

-.l93  -.&5 

-0.173  -3.036 

0.383  0.427  0.436  0.425  0.39 
0.336 

0.278 0.058 -0.047 -0.3~) -0.4a3 -.I28 -.040  0.014 
.370 

.356 
.399  .370  .287 .148 

-.194 -0.669  -.586  -.413 -.039 
-.570 

.340 0.080  -.387 

.266 
-0.583  -.715  -.547 -.a9 -.018 

.OsS 
-.323 

.130 
.304  .132 
. s o  

.~83 .370  .356  .340  0.312 . g o  
-.147 - .147 - .323 -. 039 -.Ole .014 .055  -.126 

0.722 0.683  0.662  0.624  0.593  0.536  0.376 
.536 
.573  .423 

A36 

0.259  0.123  0.103  -0.103 -0.012 -0.176 0.01: 
.103 

.624 0.368 -.m2 

-.199 
-.017  -0.295 

.359 
-.103 

.662 
.683 

.505 .646 .603  .479 
-.162 -.227 -.OX? 

.722  .630  .626  .623  .590 
.296 -0.514  -.697  -.la5 -.lE -.176 

.SO9 
.373  -0.252 -.292 -.381  -.a2 " 3 0  -.lo2 .OX 

-.532  -.097 

-0.455  -0.085 
-0.036 

0.133 0.0% -0.070 0.082 0 . 6 7  
237 .295 .290 

0.050 -0.040 -0.109  -0.358  -0.427  -.213 -.OB2 0.W 
.x)7 .llO -0.594 -.705 -.597 -.a2 -.a52 

-.232 -0.703 -.666 -.W -.027 
-.633 

.232  .191 

.220 -0.059  -.450 
-.ole 

.OD 
.a9 .036 
.162 

-.374 

-.205 
.1J3  .237  .232 .220 0.202 262 .017 - .026 - 2 8 0  -.2m -.374  -.027  -.052 .OL 
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TABLE 111.- Continued 

PRESSURE COUTICIfXE FOR W O E  YEE-HINDSHIEW CANOPY 2 

(9) M F 1.08; a c 5.2' 

de8 @, de8 
~resaure coerricients for X / L  of - 

0.W8 0.044 0.076 0.124 0.140 0.164 0.212 0.244 0.260 0.293 0.311  0.324  0.345  0.356 0.440 0.600 0.828 0.9% 

Iwo 
- 
P.L. 
57.5 51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15.0 
03.0 
01.0 
00.0 

- 
00.0 

03.0 
01.0 

15.0 
30.0 

41.0 
34.0 
45.0 
48.0 

57.5 
51.0 
P.L. 
- 

- 
P.L. 
51.5 
48.0 
45.0 
41.0 
34 .o 
30.0 
15.0 
03.0 
01.0 
W.0 

51.0 

- 
00.0 
01.0 
03.0 

30.0 
34.0 
41.0 
45 .O 
48.0 
51.0 
57.5 
P.L. 

15.0 

- 

0.486  0.489  0.431 0.428 0.403 0.359  0.212  0.118 -0.038 -0.054  -0.243 -0.130 -0.067  0.03e 
.359 
.393 .248 

- .054 

.428 
.a4 

0.199  .143 - .192 
.191 

-.243 

-.401 
-.la  -0.532 .4  31 .312 

,489 .437 
.486  .509  .472  .452 

-.347 -.376 -.130 
.402 .306 .151 -0.578 -.739 -.366 -.114 -.067 
.4& , .. .314 -0.048 -.E26 -.)ha -.458  -.lo4 -.dl6 .oje 

.4UY 
-.114  -.035 

! 
t 

3.593  0.579  0.523  0.503  0.481  0.438 0 . 2 5  

.468 .330 
A38 

0.183 0.036 0.032 -0.175 -0.125  -0.136 0.01: 
.032 

.338 
.503  0.279  .217 - .079 .266 

-.1n 

-.a9 
.469  .358 .196 ,579 

,523 
.514 

.593  ,573  ,532  ,525 
,385 -.lo2 -0.366 -.227 -.2% -.125 

-.399 -.)E1 -.a3 -.076 .01? 
-0.551  -.n9 -.3m -.205 -.136 

.490 .321 -0.182  -.247 
,442 

-.16? -.a76 

-0.172 -0.070 
0.162 

3.312 0.414 0.332  0.301  0.310 
.388 ,349 .321 

0.156 -0.056 -0.145 
.105 

-.212 -0.599 - .m 
-.446 -.4u  -.a5 

.236 
-0.385  -0.458  -.153 -.O% -0.01( 

.322 .235 
-0.591  -.'I35  -.454 -.OB4 -.054 

.117 
,330  0.107 .078 - .277 -.2% 

2 5 7  
.314 .157 
.280 - ,121 

,312  ea ,322 .JJO 0.~14 .280 .061 - ,100 -.x21 -.2% -.085 -.054 -.01( 

0.658 0.663 0.609 0.576 0.557  0.522 0.380 
,522 

0.258 0.121 0.099 -0.120 -0.104 -0.180 0.015 

.544  .410 
.418 

.a99 

,576 0.355  .289 .c52 -.E20 
.337 

.609 
.663  .575 

,658  .579  .541  .529 

- .io3 
.451 .a00 -0.206 -.U6 -.237  -.lo4 

.531 .408 ,244 
,284 -0.327 -.360 

.498 .4u 
-0.533  -.?07  -.316 -.2& -.a0 

-.'I31 -.367 -.428 -.OS8 .OB 

-.286 -.lo9 

-0.303  -0.109 

1.005 -0.082  -0.272 -0.068 -0.106 -0.041 -0.145  -0.206 
.241  .220 .a32 .171 

-.263  -0.717 
-All 

-0.084 

.23l 
-0.427  -0.460  -.272  -.E29  0.W3 

,178 .143 
-0.597  -.734 -.602 -.092  -.086 

-.621  -.471 -.q6 

.I97  -0.019 -.'dl7 -.370 
.002 

.ou 
.204  .051 

-.354 

..OW .231 .178 .197 O.l& e178 e 0 4 2  
.178 -.1* 

-.015 -.171 -.i* -.354 -.m6 -.Os6  .003 
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~ 

h e s u r e  eocfficienta for X I 1  Of - 
, deg '#, de& 

0.008 O.& 0.076 0224 0.140 O.lf4 0.- 0.2W 0.260 0.295 0.3l.l  0.324 0.j45 0.3% 0.440 0.600 0.828 0.W 

P.L. 
51.5 
51.0 

45.0 
48.0 

41.0 
34.0 
30.0 

03.0 
01.0 
00.0 

15.0 

- 
00.0 
01.0 
03.0 
15.0 
30.0 
34.0 
41.0 
45 .O 
48.0 
51.0 
57.5 
P.L. 

P.I. 
57.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 

03.0 
15.0 

01.0 
W.0 

00.0 
01.0 
03.0 
15.0 
50.0 
34.0 
41.0 
45.0 
48.0 
51.0 
51.5 
P.L. 

0.491 0.393  0.405 0.412 0.372  0.237 0.155 -0.013 -0.033  -0.237 -0.22l -0.0%  0.081 
.372  "033 
.395 .E6 

.412 0.U9 - . l l6 -.237 
.2M 

-303 

.wl ,405 
.393 

.289 -.la -0.426 -.zag  -.362 -.za 
.404  .357 .262 

.434  .409  .395 .js4 
-0.589 -.rt3  -.3n -.m -.w2 

.243  -0.164 - .a3  -.433 -A79 -.la -.me .@I 

, -.uB -.039 

0.519  0.485 0.484 0.468 0.433 0.39 0.2l4 0.048 0.031 -0.186 -0.239 - 0 . d  0.031 
. 4 w  .031 
.449  .326 

.328 

. ._, 

.468 0.287 - .a16 
. a 5  

-.l& 
-.la 

,484 
.485 

.350  -.a35 -0.258 
.472  .416 

.519  .465  .459  .446  .405 

-.178 -294 "239 
.3@ .141  -0.564  -.I46  -.4m - 2 9 5  -.m 
.233 -0.290 -.%O -.466 -.407 -.B3 -.W1  .031 

.226 
-.la0 -.1w 

0.248 0.286 0.279  0.245  0.242 0.127 -0.149 -0.225 -0.416  -0.506  -.149 -.E3 0.003 
0.220 

.288 .332 .286 .os0 -0.604 -.m -A25 - .u6  -.OB 
.X0  

. a 5  
. a 5  -.233  -0.515 - .4w 

-.3n -.hob  -.151 

.128 
.332  0.153  -.204 - .286 

.179 
.319 .16 
.290 
.290  .156 .ass -.O@ 248 .288 .3W  .332 

-.% 
-.OB -.286 -.151 -.OS5 .003 

0.5%  0.546  0.540 0.518 0.488 0.363  0.263 0.0% 0.078 -0.150  -0.239 -0.101 0.024 .488 .078 
.4%  .374 

.316 
.518  0.330  .041  -.150 

.2% 
"079 -.121 -.&I -.239 

.5% .472 .460 .442 .404 . a 9  -0.350 -.%6 J73 -0.558 -.Dg -.a1 -.Jog -.lo7 .546 
.540  .383 -.oq -0.187 

.503  .450  .336 
.m 

-.482  -.410 -.222 -.& .024 

-221 - .os 

-0.2% -0.104 
0.207 

0.034  -0.059  -0.151 -0.028 
J73 

-0.049  -0.035 -0.l89 -0.244 

-.497 

.& 
-0.461  -0.492 -292 -.148 0.012 

. a1 .I75  .035 -0.6ll 
.19l . 1% -.278 -0.633 

.248 
.065 

. l& 
.a1 .1ll .& 

.03k .173  ,197 .248 .226 .0?2 .037  "130 

0.065 -.a -.321 

- .154 -. 154 - .327 -.m -. 105 .012 
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de6 #, de6 
Pressure coefficients for x/1 O f  - 

0.008 0.014 0.076  0.124  0.140 0.164 0.212 0.244 0.260 0.295 0.311 0.324 0.345  0.356 0.440 0.603 0.828 0.9 

I 00.0 

0.573 0.4% 0.473 0.458  0.427  0.379  0.218  0.162 -0.018 
.379 
.416  .251 

. a 5  

-0.043 -0.2l6 -0.055 -0.040 0.052 
-.043 

.458 0.206 -.240 - . a 6  
.228 

.473 
.486 .511 

.573  .546  .542  .547 

-A26 

.394 .a3 -0.482 -.640 -.So -.a - .a0  
.375 -.& -0.551 -A08 -.333 -.M5 

A78 
.527 A13 0.099 .003 

.521 
-.237 -.320 -.W -.M3 .M2 

-.lo7 -.017 

- 
8.9 

- 
8.9 

P.L. 
57.5 

48.0 

41.0 
34.0 
30.0 
15 .O 

01.0 
05.0 

00.0 

51.0 

4 5 9  

- 
00.0 
01.0 
03.0 
15.0 
30.0 

41.0 
54.0 

45.0 
48.0 

57.5 
P.L. 

51.0 

P.L. 

00.0 
01.0 
13.0 
5 . 0 
80.0 
84.0 
.1.0 

8.0 
5.0 

81.0 
87.5 
V.L. 
_. 

1.702 0.5-  0.574  0.558  0.529  0.472  0.310 
,472 
.516 .360 

.367 

0.223 0.065  0.049  -0.136 -0.033 -0.132  0.016 
,049 

.558 0.310 - .lo9 

- .213 
-.024 -0.388 -.e33 -.a5 -.033 

.315 
- .136 

.574 
.575 

,453 
.572  ,556 

,594 .IO2 .603 .612  ,621 
,455 298 -0.450  -.627  -.227 -.lo9 -.132 
,438 -0.051 -.m -.2m -.299 -.)Os -.073 .016 

-.272  -.065 
,559 

-0.202 -0.055 

.2w -0.495 -.636 -All -.057 -.OB 
.~71 0.415 0.433 0.436 

0.362 

,347  ,409 .585 
,541 

0.415  0.305 0 . M  -0.005 -0.262 -0.343 -.157 - . 4 9  0.010 
.316 

,291 -.134  -0.573 -.>lo -.366 -.Ob8 
-.487 

.547 0.085  -.304 -269 
.135 

.326 .160 
.153 

.2@4 
,371 ,347 .347 .347 0.324 ,284 .I33 

-.lW 
-.1W -269 -.OM -.035 .010 ,093 - .076 

1.712 0.677 0.661  0.631 0.602 0.550 0 . 5 9  0.287 0.144 
.550 
.5ea .w 

0.132 -0.C68 -0.003 -0.226  -0.016 
.132 

.63l 
.455 

0.394 .W7 
.387 

-.068 

-.159 
.661  .525 

.677  .655  .616  .506 
.029 -0.268 - . U T  -.19 -.On3 

-.331 -.e59 -.420 -.123  -.016 .I12 .626  ,626  ,630  .601 
.339 -0.238 -.618 -.In -.OB -.226 

-.494 -.E1 

,395 -0.221 -257 
.525 

-0.480 -0.122 

1.114 -0.003  -0.135 O.*l 
-0.005 

0.034 0.060 -0.022 -0.075 -0.308 -0.376 -.318 -.117 -0.019 
.216 .284 .305  .231 .204 .212  -.176 -0.627 

.145  -0.511  -.6%  -.542  -.1W -.@ 
-.613 -A12 -.Oh6 

-.W2 
-570 

.212 -0.048 -.3%  -.332 
.041 

.231  .053 

.la1 
. ~ 4  .216 204 .212 0.2W .l87 -039 .on2 -.140 

-.170 -.1m -.332 -.ob5 -.a -.019 
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TABU II1.- Continued 

PFZGSURE COEFFICIENTS FOR IARGE VE3-WINDsBIElLl CANCPY 2 

(t) H = 1.13; a = 5.2' 

NACA RM ~ 5 6 ~ 2 2  

0 P.L. 
51.5 
51.0 
48.0 
45.0 
41.0 
34 .O 
30.0 

03.0 
15.0 

01.0 
00.0 

- 
.4.4 

- 

4.4 

- 

- 
8.9 

- 

8.9 

- 

- 
P.L. 

51.0 
51.5 

48.0 
45.0 
41.0 
34.0 

15.0 
30.0 

03.0 
01.0 
00.0 
- 
00.0 

03.0 
01.0 

15.0 
30.0 

41.0 
34.0 

45.0 
48.0 
51.0 
51.5 
P.L. - 

- 
P.L. 
51.5 
51.0 
48.0 
45.0 
41.0 
34.0 
30.0 
15 .O 

01.0 
03.0 

00.0 

- 
00.0 

03.0 
01.0 

15.0 
30.0 
34.0 
41.0 
45 .O 
48.0 
51.0 

P.L. 
51.5 

- 

0.469  0.458  0.433 0.440 0.4ll  0.369  0.223 
.369 
.4& .252 

0.147  -0.013 

263 
.440 0.222 .172 - .151 

-0.09  -0.202 -0.109 -0.67 O.eJ1 
-A34 

-.a2 
.a9 

.433 
.458  .445 

.334 -.x% -0.461 - .300  -.331  -.lo9 

.469  .504  .466  .463 
.4le  .344  .la3  -0.499  -.614  -.319  -.133  -.a61 
.&5 

.4ll 

-.%5 

.3%  -0.019  -.Os1 -.>lo -.3%  -.I24 -.a7 .031 
-.l27 -.a35 

0.621  0.569  0.533  0.521  0.504 0.467 0.323 
.461 
A96 .351 

.365 

0.226 0.67 0.051 -0.130 -0.100  -0.152 0 . o ~  
.051 

.521 0.311  .249  -.039 

-.I99 
.303 

-.UO 

.533 
.569 

.409  -.@I -0.305 -.la3 -.a1 -.loo 

.463 

.530 
A21 .561  .528  .533 

.491  .394  .241  -0.470 -A35 -.281 -.I85  -.152 

.501 341 -0.168 -228 -.351  -.360 -..2D -.os6 .Oll 

-.210 -.m 

-0.183 -0.084 

0.36 0.426  0.353  0.350 0.327 
0.1% 

.347  .359  .340 
0.19 -0.ola -0.102 

.1u -0.514  -.660  -.424  -.a91 -.& 
-.423 

. 2 8  
-0.328  -0.423  -.160 -.lo1 -0.014 

.316 .251 -268 -0.536 -.46 -.372 -.OW 

.143 
.338 0.123 .ow -.220 -250 

.I78 
.331 219 

. 3 6  .341  .316  .338  0.321 .305 .160 
.305 -.056 

.lo2 -.a58 -.a86 -.a0 -.ogO -.64 -.a14 

1.641  0.650  0.613  0.581  0.568  0.538 0.400 

.559  .428 

.538 
0.294 0.144  0.133  -0.016  -0.089  -0.205 -0.Oll 

.133 

-581 
.439 

0.381  .313 .a84 

- .090 .365 

.585 .546 .441 .276 -0.458 4 1 9  -.255 -.EX -205 

- ,016 
,615 

.650 
.472 .OB -0.169 -.090 -.lw -.os9 

.641  .514  .531  .534  .509 
.424 

.303 -0.301 -.332 -.389 -.w -.463 -.m -.all 
-.340  -.133 

-0.335  -0.149 

1.020 -0.031  -0.283  -0.109 
-0.043 

-0.071  -0.007  -0.103  -0.161 4 . 3 p  -0.441  -.273 -.ln -0.032 
.229 2 4 4  .242  .19s 

.I68 .168  -.a6 -0.643 
.ll8 -0.511  -.658  -.553 -.a9 -.u4 

-.566  -.428 -.66 

.a25 
-.549 

.210 -0.002 -.m4 - 3 3 3  -.3w 
.013 

.234  .079 

.205 . MO .229  .168  .210 0.200 .205 .071  .a15  -.133 
-.159 
-.159  -.jog  -.a66 -.u4 -.a32 



NACA RM ~ 5 6 ~ 2 2  

Tmm 111.- Concluded 

PRESSURE c m ~ c m s  FOR LARGE VEE-WINDSMELD CANOPY 2 

(u) M = 1.13; a = 10.3' 

61 

0.4 0.369  0.372  0.393  0.415 P.L. 
57.5 
51.0 

.251 48.0 
.391  .246 

30.0 
34 .O 
41.0 

A15 0.228 45.0 

-372 
03.0 .369 .386 .384 .383 
01.0 
00.0 

0.365 0.225 0.156 -0.009 
.365 

-0.031 -0.212 -0.195 -0.09 0.065 - .03l 

- ,107 

-.280 
-.146 -0.390 

.39 .358 .280 .x22 
3 3  

.21L 
- .212 

393 
15.0 

.291 -.272 -.326 -.1% -0.526  -.662 -.348 -.162 - .09  
,262 -0.101 -.la -.379 -A06 - 2 2 3  -.e59  .065 

,323 
-.M -.038 

- 
P.L. 

51.0 
57.5 

48.0 
45.0 
41.0 
34.0 
30.0 

03.0 
01.0 
00.0 

15.0 

- 

Ml.0 
01.0 

15.0 

41.0 
34.0 

45.0 
48.0 
51.0 
57.5 
P.L. 

03.0 

30.0 

- 

i5.0 

01.0 
03.0 

00.0 

00.0 
01.0 
03.0 

30.0 
15.0 

0.500  0.471 0.481 0.413 0.295 O.lb3 0.102  -0.039 -0.082, -0.249 -0.223 -0.122 0.009 
.295 - .c85 
.456 .33A 

.336 
.413 0 . w  -.I& -.24$ 

219 

.481 
-.41 

A71 
.358 -.059  -0.243 

.413  ,425 .328 ,175 
-.151 -.255 -.225. 

-.406 -.364 -.I85 -.OS8 .OOY ,500  .447 .453 ,449 .416 
-0.495 -.bb5 -.38b 1.269  -.x25 

.256  -0.254 - . 3 3  
.365 -.1n -.118 

-0.174 -0.117 

0.217  0.256 0.259 0.231 
0.132 

0.248 0.131 -0.103 -0.182 
.251 

-0.389  -0.458  -0.150  -0.129  -0.019 

.281 
.329  .293  .090  -0,530 -.69 -.3% -.115  -.097 .235 

.224 -.le8 -0.481 -.346 -.366  -.152 
-.364 

.331 0.148 -.1n - .244 
.149 

.328 .186 
.189 

.297 
.217 .251 ,281 .331 .297  .167 .106 -.055 -.080 -.244 -.152 -.W7 -.019 

- ,080 

1.561  0.528  0.531  0.515 0.488 0.368  0.276 0.110 0.081 -0.117 -0.238  -0.134 -0.004 
A88 .@I 
.502 .j79 

.j84 
.515  0.341  .054 

- .071 
.313 

- ,117 

.531 
.52a .506  .455 24 .356 -0.481 -.663 -.4u -.2n - . u b  

-.226 -.127 

.393 .d -0.163 -.lo1 -.230 -.238 

3 6 1  A61  A51 .442 .411 .232 -0.301 -.339  -.424 -.3n -.229 - .u5 -.& 
.239 

1 . 0 4 4  -0.093 -0.138 -0.009 
.156 

.la2 
.266 

.a1 

.CIA .156 .182 .251 

-0.239 -0.140 

-0.016 
.237 

-0.014 
-0.004 -0.143 -0.1% -0.4I.l  -0.452 -.lgO -.la2 -0.022 .le6 .ca1 -0.535 -.6% -247 -.lo2 -.131 

-.439 
-A18 -.403 -.U€ J79 -.222 -0.561 

-.2w 

-.E7 -.2& -.116 -.U1 -.W 
-.u7 
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B, deg h deg 
Pressure coefficients for xfZ of - 

-0.015 o 0.w4 0.065 0.164 0.223  0.239  0.309 0 .62  0.455  0.527  0.655  0.760 0.869 0.993 

0 0.150 0.106 0.045 P.L. 

11.0 
20.0 
23.0 
32.0 

.327  .143 .ll6 .042 - . a 3  -.155 - . o a  40.0 
-.233 60.0 
.150 .m .062 80.0 

-0.066 -0.135 -0.09 -0.106 -0.045 -0.012 -0.023 -0.057 -0.025 
-.o66 - . a 4  -.lo3 - .045 

.178 .m -.012 -.245 -.WE -.W -.OX? - .023 .a2 
.e5 

0.431 .*7 0.100 .016 "225 -.193 -.U -.001 -.m7 

00.0 0.460 .240 .Os5 -.208  -.204  -.089 -.OW - .029 - .02s 
.042 

-4.2 
80.0 
P.L. 

60.0 
40.0 
32.0 
23.0 
20.0 

00.0 
11.0 

4.2 00.0 
11.0 
20.0 
23.0 

40.0 
32.0 

60.0 
80.0 
P.L. 

- 
P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 
11.0 
00.0 

00.0 
ll.0 
20.0 

32.0 
23 .o 

40.0 
60.0 

P.L. 
80.0 

~~ 

0.243 0.187 0.125 0.008 -0.On -0.079 -0.m -0.074 
-.074 

-.057 

.243 .204 .158 .037 -.140 -.OW 

.*2 .258 .197 .ll5 -.149 -.158 .268 
0.409 .277 

- .089  .272 -209 .081 -.156 -.DO - 2 4  

.290 
0.125 .o@ -.206 -.2D -.147 

.069 
0.407 .m .048 -.239  -.236 -.m -.OM 

-.032 - .027 

-.036 -.on 
"055 - .044 

0.448 0.232 0.045 -0.225 -0.227 -0.113 -0.044 - .027 
0.432  0.223 0.034 -.lo7  -.287 -.223 -.131 

.I05 
.170 

-.on .ooo 
.053 -.010 

"067  -.314  -.191 

. O D  -.w 
-.I% -.356  -.156 -.e 
-.1@ -.284 "121 

.014 -.&O 

- .024 

"037 
"148 -.1% -.I20 -.131 -.O37 

- 
-0.049 -0.040 

-0.015 -0.072 

-.OE 

-.012 -.033 -.072 -.Ob0 

- .033 

0.348 
.348 
.027 
. u 6  

0.267 0.207 0.088 -0.015 -0.061 -0.127 -0.115 -0.091 -0.0% -0.138 -0.085 
.286 .247 .131 -.a -.OB 
.302 .247 

- .115 
.343 .280 .161  -.os6 -.131 -.l83 

.151 -.120 -.2& "139 -.OS "091 

.265 .277 
0.358 .251 0.104 .074  -.226 -.282 -.237 - x 6  

.046 
-.l% 

0.554 .170 -.cO4 -.314  -.324 -.& -.131 - . n o  -.055 

0.405  0.199 -0.002 -0.2a -0.302 -0.186 -0.121 -0.102 -0.078 

0.403 
- .143 

0.155 -0.073 -.303 -.386 "297 -.I$ -0.057 
.047 

-0.llo 

0.324 

- a  239 -.io2 -.160 
-.239 -.087 -.135 

- .046 
-.382  -.151 -.2n -.458 - 2 5 5  

-.2% -.3% -.151 
-.660 -.O$ -.145  -.270 " 3 6  -.E@ -.o$ 

- .OM - .o63 

- .092 
- .Oh5 

-.23g  -.274  -.156  -.197  -.092 -.&5 - . 6 3  - . n o  - .on  
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TABLE IV.- Continued 

PRESSURE COEFFICIEhTS FOR FORWARD-IDCATED %ALL FIAT-WINDSHIEID CANOPY 3 
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(b) M = 0.80; a = >.lo 

8 ,  deg #, deg 
pressure c o e f f i c i e n t s  for r/l of - 

-0.015 0 0.004 0.065 0.164 0.223 0.239  0.309  0.382 0.455 0.527 0.655 0.760  0.869  0.993 

~ 

0 P.L. 

-.a5 60.0 
-.m6 -.219 -.146 .128 0.106 .066 80.0 

0.128 0.036 
-.0b4 

-153 -09 -.OW -.253 -.166 -.l38 -.041 
. n 6  .076 .oo1 -.e1 -291 - .047 

-0.079 -0.160 -0.139  -0.147 -0.084 -0.041 -0.040 -0.064 -0.031 

40.0 

23.0 
-147 32.0 

.230 

11.0 

-.0b0 

20.0 

0.371 .157 -.OD? -285 -236 -.lo6 -.035 -.a - . 031 00.0 

0.343 .le8 0.021 -.@I -.2% -226 -.x& "025 - .064 -179 

"037 

P.L. 

60.0 
80.0 

40 .O 
32.0 
23.0 
20.0 
11.0 
00.0 

- 

11.0 
00.0 

20.0 
23 .O 
32.0 
40.0 
60.0 
80.0 
P.L. - 

- 
P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 
ll.0 
CO.0 

00.0 
11.0 
20.0 
23 .O 
12.0 
to.0 
j0.0 
30.0 
'.L. 

0.221 
.221 - .141 
.119 

0.105 
0.178 .140 

.I97 -139 

.226 .169 .@4 -.1% "180 -.la7 -.0b0 

.le8 

-0.013 -0.U.3 -0.138 -0.173 -0.131 -0.W -0.060  -0.08)  -0.05; 
.023 "163 -.146 -231 

-053 -.213 -.217 -.o% -.060 

0.275 
-.419 
.Om 
.om 

0.361 0.153 -0.016 -0.29 -0.255 -0.126 -0.055 -0.064 - 0 . M  

0.360 
- .lo2 

0.154 -0.040 -.158 -.339  -.237  -.I26  -0.029  -0.079 
.nl 

.058 -.& - .024 

.053 .om 

.019 -.on9 
-.Ob0 

-.@a -.328 -.1% -.032 -.042 
-.u5 - . 3 b  -.167  -.lo2 - .021 
-.150 -.2n -.145 -.057 
-.147 -.210 -.UT -.I24 -.057 -.021 -.042 -.079 -.a 

0.302 
.302 

-.031 -279 .225 
-.042 

0.183 0.063 -0.051 -0.m -0.19 -0.191 -0.1% - 0 . ~ 6  -0.~14 -0.077 
0.245 .217  -.lo2  -.149 -.191 

.ll4  -.152  -.226 -.280 - .l38 
.a0 .165 .067 -.a9 -2% "199 - a 6  

.165 0.014 -.023  -.32O -.3U -.274 -.120 -.Kt4 

.170 

0.280 
.179 

-a039 
0.285 .OW -.079  -.%9  -.352 -.a0 -.I26 -.llo -.on 

0.316 0.108 -0.075 -0.360 -0.345 -0.21.1  -0.136 -0.102 -0.070 

0.323 
-.232 

0.077 -0.158 -.%2 -.a> -.JOT -.1n -0.095 -0.106 
-.OW 

-.loo 
-.367  -.176 
-.091 -.133 
-.W3 -.l38 - .132 

-.234  -.460 -.243 -.@I 
"250 -&O -.l@8 -.u1 
-.E60 -.330 4 6 7  - .132 
"234 -.270 -.152  -.153  -.132 -.OD -.Ogj -.lo6 -.o~o 

-e093 
-.OD 



64 

TABU I".- Continued 

NACA RM ~ 5 6 ~ 2 2  

PRESSURE CCJD'FICIQ?TS F W  FORWARD-UXATFLI SL4LL FIAT-WINDSHIEID CANOPY 3 

(c) M = 0.80; a = 10.2' 

I 
Pressure  coefficients for x f l  of - 

-0.015 0 0.004 0.065 0.164 0.223  0.239  0.309  0.382  0.455  0.527 0.655 0.760 0.869 0.99: 
8 ,  deg $, deg 

0.4 1 
40.0 

1 32.0 

-3.8 

4.7 

- 

-8.1 

8.9 

P.L. 

60.0 
80.0 

40.0 
32.0 
23.0 
20.0 
11.0 
00.0 

- 
00.0 
11.0 

23 .O 
20.0 

32.0 
40.0 
60.0 
80.0 
P.L. - 

P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 
Lz.0 
00.0 

00.0 
11.0 
20.0 
23.0 

40.0 
32.0 

60 .o 
80.0 
P.L. 

0.121 
.l21 
-.E39 . 105 

0.070 0.0- -0.089  -0.181  -0.189  -0.199  -0.131  -0.067  -0.055  -0.063 -0.00; .@a .071  -.054  "235  -.193  -.131 

.lo1 .69 
-.a5 '-.266  -.216 -.I% 
-.W -.292  -.229 

-.67 -.068 - .055 .121 .097 

*Og7 .I14 
0.264 .ll8 -0.048 "106 -.344  -.246 -.132 -0039 - .063 

-.lo4 
0.267 .080 -.a1 -.347  -.246 - . n o  -.034  -.@6 -.mi 

0.1% 0.124  0.082  -0.036  -0.139 -0.185 -0.233 -0.188 -0.099 -0.065 -0.083  -0.032 . 1% .139  -127 
.174  .146 

- .m 
.144 .lo4 - .on  -.276 -.120 
.Lz9 

-.065 
- -155 - .035 

.005 -.1% -.209 

.002 -.234 -.252  -.254 -.059 

.I28 
0.253 .U9 -0.036 -.OB -.346  -.286 -.la "079 -.0b3 -.@a 

0.251 .068 -.093  -.370  -.271  -.I26 -.*O -A99 - .03: 

0.204 
-.3n 
.036 
.036 

0.272 0.0-0 -0.w -0.361  -0.270  -0.127  -0.056 -0.09 -0 .03 - .166 
0.283 .c&3 -0.106 -.1$ -.376 -240 -.m -0.050 

.052 
-0.093 

-.029 - . 0 6  
.023 

.045 .OB 

.021 -.006 -.130 -.276  -.17g - .OB 

.om -.@bo -.QO -.223 -.la -.154 -.OB -.043 -.O& -.Ogj -.OB 

-.lo9  -.341  -.206 -.#15 - .044 
-.I23 -.321 -.l@ -.129, - .043 

0.244  0.189 0.150 

- .c65 .x16  .187 
-.lW 

.089 

.244 .194 .l9l  0.039 -0.076 -0.169  -0.263  -0.249 -0.151 -0.101 -0.~9 -o.035 .072 -.151 -.223 -.249 
-.151 - .231 - .lo1 

-044 -.216  -.317 -.)a 
.131 .099 "015 -.294  -.375 
.087 

0.199 .@a -0.066 -.lo7 -.)g1 -.383 -.q6 - .lo8 -.O% 
-.n4 

0.227  .024 -.m "035 "143  -.443 -.346 -.E36 -.I05 

0.184 
"552 
-.ut? - .118 

0.2- 0.028 -0.149  -0.426  -0.351 -0.19 -0.u3 -0.Og6 -0.041 

0.022 - 0 . ~ 5  -.385  -.457  -.285 -.M -0.123 -0.080 0.250 
- .285 

-.062 - . n o  
-.280 -.130 "225  "431  -.219 -.068 -.og1 -.2w -.39 -.1g1 -.I24 

-.m - .147 
-.064 -.088 -.220 -.317 -.I.@+ 
-.069 -.m 

-.a5 
- .072 

-.221  -.261 -.I61 -.135 -.085 -.072  -.147 -.a0 -.a1 
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TAB= Iv.- Continued 

PRESSURE COWICIENPS FOR FORWAFD-LOCATED SMALL FLP.!I"WINDSEIE~ CANOPY 3 

(a) M = 0 . 9 ;  a = 0' 

b, deg #, deg 
Pressure coefficients for x / t  of - 

-0.015 o 0.004 0.065 0.164 0.223 0.239 0.309 0.382 0.455  0.527 0.655  0.760 0.869 0.993 

o 0.163  0.126 0.066 P.L. 
80.0 

-.ole - 2 7  60.0 
.163 -133 .07? -.069 -.2M - a 9  -.049 

-0.065 -0.179 -O.ll@ -0.115 -0.049 -0.012 -0.032 -0.073 -0.039 

.203 .140 

.162  .137 .058 -.252 -.141 40.0 

20.0 
23.0 

.232 32.0 
.356 

11.0 

.001 -.321 -.Ul - .OB -.012 - .032 
.278 

0.467 .290 O.ll8 .029 -.237 -..I62 -.113 -.004 -.Ob 
-063 

00.0 0.497 .265  .086 -.216 -.171 -.092 -.017 -.a1 - A39 7 
4.3 m.0 

P.L. 

11.0 
00.0 

11.0 
20.0 

32.0 

60.0 

P.L. 
80.0 

~ 

0.260  0.205 0.142 
.260 

0.012 -0.105  -0.119  -0.129 -0.072 -0.032 -0.033 -0.087 -0.053 
.219 -171 .OB -.179 -.UT 

-.O% 
-.072 

-293 .229 
.276 .277 .215 .130  -.154 -.1% -.@4 

.287 

.300 0.141 .OW -.Po3 -.256  -.146  -.036 -.087 

.090 - . la5 -.W -.Ul - .032 - .033 

0.445 
.311 

.087 
0.442 .246 .OD -.226  -.261 -.=a -.043 -.065 "053 

0.378 
-.442 
-.02l 
-.OZl 

0.477  0.257 0.066 -0.243 -0.332 -0.120 -0.045 -0.064 -0.049 

0.464 0.246 -0.021 0.048 - . u o  - . 3 u  - .227 - .132 
-.014 

-0.092 

. .  

.194 

-.oa .ox? 
.x25 

-073 -005 
-.064 -.397 -.164 -.MO "046 

.021 -.&2 

.032 -.026 
-.e56 

-.U1 -.489 -.147  -.085 - .015 
-.191 -.411 -.131 
-.156  -.271 -.133 -.X35 -.056 -.015  -.046 -.Ow - . a 9  

0.367  0.285  0.225 
.367 . m  .265 
.028 .366 .303 

.139 -.m2 - a 7  -.115 

.177 -.o* -.I'D -.1&l -.m9 

0.w -0.026 -0.093 -0.160 -0.115 -0.089 -0.0% -0.143 -0.087 

.138 .325  .268 .I73 -.lo9  -.258 -.132 -.OS 
.289 

.302 
0.399  -282 0.125 .097 -.202 ~ . 3 8 0  -.219 - .lo7 - .143 

.074 
0.392 .202 .030 -.4* -.I82 -.u2 -.m -.a7 

0.4% 0.222 0.018 -0.300 -0.566 -0.1% -0.124 -0.116 -0.088 

0.436 0.177 -0.053 -.%5  -.405 "572 -.178 -0.068 -0.133 
- 2 6  

.082 
-.021 

-.077 -.131 -.297 -.648 -.2% -.133 - .044 
- . O B  -.154 
-.074 -227 -.261  -.379  -A69 - 3 1  -.a3 -.W -.070 -.133 -.088 

0.376 -.3* -.143  -.259 -.567 "297 -.051 
-.a0 
"363 
-a363 

- .213 

-.070 

-.356 -300 -.le6 



66 

TABIE N.- Continued 

NACA RM ~ 5 6 ~ 2 2  

, des $, des 
Pressure coefficients for x/Z of - 

-0.015 o 0.004 0.065 0.164 0.223 0.239  0.309 0.382 0.455  0.527  0.655  0.760  0.869  0.993 

0 

- .043 .I29 .092 .016 -.2% -.204 
-260 .174 .u2 60.0 

0.118 .on -.056 -.278 -.X33 -.On -0.076 -0.1% -0.188 -0.150 -0.075 -0.041 -0.050 -0.078 -0.037 
.l% 80.0 
0.154 0.051 P.L. 

40.0 
32.0 

.243 

11.0 
20.0 

204 23.0 
.167 

-.Om "317 -.lP -.131 -.0b1 
-.050 

0.378 .209 0.036 -.041 -.317 -227 -.x20 - -027 -.O@ 
-.OX3 

00.0 0.405 .181 -019 "307 -250 -.l& -.O% -.060 - .035 

8.6 

- 

P.L. 

11.0 
20.0 
23.0 

. no8 32.0 
.Dl 40.0 
-.140 249 .l9l 60.0 
.242 80.0 
0.242  0.125 -0.004 -0.127 -0.1% -0.189  -0.129  -0.083 -0.068 -0.0% -0.061 

0.199 260 .034 -.187 -.210 -.E29 

.on -.222 - . 3 u  -.O% "068 

.On -.213 -259 -.191 
. a 7  .161 

-.a33 

.232 
0.372 219 0.059 .017 -.359 -262 "057 -.O% . Oll 

00.0 0.374  .167 .a6 -.313 -.339 -.123 -.052 - .081 -.061 

0.587 0.176 0.005 -0.327 -0.407 -0.132 -0.061 -0.083 -0 .60 

20.0 
25.0 .131 

-.OW 
0.W 0.174  -0.030  -.174 -.378 -.269 -.E23 -0.041  -0.099 1 0.309 - .425 

80.0 .004 
P.L. I .O& 

.068 .015 

.028 -.m 
-.027 

-.OB2 -.407 -.202 -.037 -.ME 
-.m -.444 -.1p -.lo2 - .030 

-.061 
-.I54  -.267  -.169 -.UZ -.&I -.030 -.@ "099 -.&o 
"159 -.371 -.la 

P.L. 
80 .o 
60.0 
40.0 
32.0 
23.0 
20.0 
11.0 
00.0 

00.0 
11.0 
20.0 

32.0 
23.0 

40 .O 
60.0 
80.0 
P.L. 
__. 

0.325 
-325 - -026 .305 250 

"044 

0.203 0.078 -0.053  -0.158 -0.271 -0.191  -0.136 -0.120 -0.127 -0.080 
0.872 2% .n7 -.lo8 -.191 -.Wl 

235 .189 . O B  "193  -.%5 -.192 
.l37 -,144 -.281 -.2* - .136 

-.x20 
.I92 

.191 0.031 .O& -283 -.5Ol -.258 -.109 -.127 0.314 
.201 

-.On 
0.321 .DO -.a1 -.362 -.W -.179  -.lo6 -.119 -.080 

0.299 
-.600 
- .281 - .281 

0.349  0.137  -0.046 -0.3% -0.637  -0.193 -0.122 -0.116 -0.077 

0.356 
- .202 

0 .lo6 -0.128 - . 3 9  -.470  -.489  -.150  -0.091 -0.121 
.023 

-.062 
-.345 -.41 -.249  -.537  -.289 -.46 -.& -.lo9 
"072 -.I2 

-.UO 
-.128 

"097 
-.zU -.567 -.235 - 2 7  - .I31 -.2n -.450 -.ZOO 
-239 -.341 -.1@ -.X9 -.I28 -.131 -.097 -.lZl -.077 



NACA RM ~ 3 6 ~ 2 2  

TABLE 1V.- Continued 

PRESSURE COEFFICIENTS FOR F O R W A R D - U X ~  SMALI. FLAT-WINDSHIELD CANOPY 3 

( f )  M = 0.90; a = 10.2' 

8 ,  deg I, deg 
Pressure  ccefficienta for x / l  of - 

-0.015 o 0.004  0.065 0.164 0.223 0.239  0.309 0.382 0.455  0.527  0.655 0.760 0.869  0.993 

0.4 

-3.8 

4.7 

-8.1 

P.L. 

-135 .m .OB3 -.62 -.65 40.0 
-.le7 60.0 

.E7  80.0 
0.127 

11.0 
20.0 
23.0 
32.0 

-.M9 -.326  -.285 

0.084 0.038 -0.088 -0.205 -0.281 -0.201 -0.121 -0.068 -0.065  -0.069 -0.004 
.099 .081 -.052  -.276  -.286 
.136 .114 -.O% "305  -.299 -.172 

.n6 

-.la -.a 

.l9 
0.293 a139  -0.035  -.091  -.365 -.282 -.117 -.0b1 -.069 

- .@r 
00.0 0.293 .lo4 -.052  "373  -.286  -.lo3  -.035  -.063 -.O& 

P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 
11.0 
00.0 

00.0 
11.0 
20.0 
23.0 
32.0 
40.0 
60.0 

P.L. 
80.0 

P.L. 

60.0 
80.0 

40.0 
32.0 
23 .O 
20.0 
11.0 
00.0 

00.0 

20.0 
11.0 

23.0 
32.0 
40.0 
60.0 

P.L. 
80.0 

- 

0.217 
.217 
"150 
-.045 

0.148 0.105 -0.017 -0.141  -0.258  -0.261  -0.189  -0.103 -0.081 -0.09 -0.09 
.165 .154 .025 -.207 -2% 
.zoo .170 .026  -.236 -.374  -.263 
.169 .x28 .Ox2 -.287 -.431 -.118 -.081 

-.189 
- .lo3 

.140 
.150 

0.283  .141 -0.018 -.055 - .344 - .438 -, 167 -.& - .093 
"059 
-.067  -.%3  -.362 -.121 -.056 -.118 -.034 0.281 .091 

0.232 
- .360 
.052 
.052 

0.301 0.093 -0.068 -0.398 -0.380 -0.123 -0.061 -0.116 -0.0% 

0.312 
-a40 

0.110 -0 .09 -.x32 -.406 -.280 -.113 -.w -.110 
.078 

.& .037 

.o42 . o n  

.026 -.021 

-.091 -.'194 -.239 -.a -.052 -.& -.%I -.Gi -.u5 
-.u6 -.3)7  -.236 -.on 

-.OM 
-.149  -.258  -,247  -.155 -.Om -.048 -.052 - . n o  -.038 

0.268 0.208 0.166 
.260 

0.055  -0.075 -0.211 -0.377 -0.240 -0.152 -0.117 -0.106 -0.048 
.2l8 .2n 

"057 -231 .210 
-.190  .154 .126 - .206 - .117 .015 -.280 -.512 

.lo6 

.088 -.152 -.270 - .240 

.069 -.201 -.393 -.4n -152 

0.230 
-110 

.110 -0.049 -.081 -.358  -.596  -.226 -.U6 -.106 
-.083 

0.257  .049  -.lo6  -.432  -'.586  -.164 -.ut3 -.115 -.&E 

0.255 0.050 -0.127 -0.469 -0.642 -0.178 -0.130 -0.120 -0.054 

0.281 0 .Ob3 -0.200 -.402 -.484  -.374  -.154 -0.161 -0.101 
-.273 

-.09 
-.OW 

0.225  -.273 "117 
-.527 

-.214 -.4% -.280 
-.053  -.076 -.223  -.be7 -.240 -.Ul - .146 

-.146  -.050 -.lo6 
-.&9  -.074  -.225  -.405  -.236 

-.e29  -.)I6  -.216  -.130 - . O n  -.053  -.139 -.lo1 -.054 
- .078 

-.EO "139 
-.053 



68 NACA RM ~561122 

8 ,  deg $, deg I Pressure  coeff ic ients  for  x11 of - 
-0.015 o 0.004 0.065 0.164 0.223 0.239  0.309  0.382  0.455  0.527  0.655  0.760  0.869  0.993 

0 

40.0 

00.0 

0.159  0.099  -0.037  -0.162  -0.219  -0.203  -0.031 -0.010 -0.040 -0.1.12 -0.048 
.170 .117 “033  “271  -.233 
.2$ -173  .041  -.286 -.2* -.162 
.1% .170 
.261 

- .031 - .010 
.OM - .040 .093  -.2l9  -.331 

.304 
0.494 .312 0.144 .067 -.205  -.436  -.114 -.007 -.m 

-055 
0.493 .284 .llo -.199 -.w9 -.og1 .COT - .054 -.OM 

- 
-4.3 

4.3 

- 
P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 
11.0 
00.0 

00.0 
11.0 
20.0 

32.0 
23.0 

40.0 
60.0 
80.0 
P.L. 

P.L. 
80.0 
60.0 
40.0 

23.0 
32.0 

20.0 
11.0 
00.0 

00.0 
11.0 
20.0 
23.0 
32.0 
40.0 
60.0 
80.0 
P.L. - 

0.286  0.235  0.173  0.038 -0.088 -0.160  -0.272  -0.043  -0.026  -0.037  4.116  -0.059 

“059 
-284 

.286 250 .204 .068 -.174 -.177 
.3= -257 

.314 

-.043 
.123  -.176  -.229 -.n7 - .026 

.w4 2 4 4  .163  -.145  -.286 -.0= - so37 
.340 

0.467  .324  0.170  .I24  “1.74 -.400 -.251 - .030 -.116 

0.463 . 2n. - . 071 -.059 
221 
.lo2 -204 -.506  -.156 -.ow 

0.405 

-003 
.003 

-.364 

0.491  0.281  0.097 -0.213 -0.513  -0.129 -0.037 -0. on -0.054 

0.474 0.273  0.082 -.067 -.266  -.543  -.lo3  -0.013  -0.123 
-026 

.227 
.161 

- .oa .O57 

.065 .od+ 

.lo7 .&5 

.067 .OIJ 

-.014 -340 -.418 . O B  - .E3  
-&3  -.L27  -.346 -.ow 
-.162 -.* -.291 - .029 
-.X24 -.248 -2% -A56 -.a29 -.o10 -.w3 -.x23 -.n4 

- .010 

0.393 
-.593 
-.355 
-.355 

0.464  0.251  0.055  -0.270  -0.553 -0.90 -0.061 -0.122  -0.091 

0.462 
-.@a 

0.208 -0.014  -.291  -.360 -.6h -.193  -0.061  -0.158 
.116 

. o n  

-.ojg -.@6 

-.&3 -.os0 

-;330 -.O% 

-.057 -.UO 
-.z% -.5&3 -.4= -.158 
-.I% -.498  -.639 -.020 -.a 

-.248 -.359  -.366  -.229  -.174 “050 -.OB4  -.158 -.ogl 

-.050 
-.345  -.483  -.356 - .174 



JUCA RM ~ 5 6 ~ 2 2  

TABLE PI.- Continued 

PRESSURE COEFFICIENTS FOR FORWARD-LOCATED ,WALL FL4!C-WINDSHIELD CANOPY 3 

(h) M = 0.B; a = 5.1' 

69 

, deg I, deg 
Pressure  coeff ic ients  for x/1 of - 

-0.015 o 0.004 0.065 0.164 0.223 0.239  0.309 0.382 0.455  0.527  0.655  0.760  0.869  0.993 

o 
0.152 .ll2 -0.050  -0.165  -0.258  -0.3jO  -0.045  -0.037  -0.059 -0.106 -0.03e 0.162  0.083 P.L. 

.zoo .144 
-.023 -.247 -.q4 -.045 80.0 .162 

60.0 

.2m 23.0 
32.0 

-245  .161  .125  .a55 -259 -.3n - .010 40.0 
-.215 

11.0 

.030 -.278 -.322  "297 -.037 
-.a59 

20.0 0.400 .232 0.066 .oo1 -.270  -.463 -203 -.023 

0.430 204 .050  -.269  -.525 -.178 .ooo -.069 -.O% 00.0 

-.106 
.Ox) 

-4.3 0.268 P.L. 
.268 80.0 

0.155 
0.228 

0.024 -0.101 -0.2U -0.350 -0.~6 -0.077 -0.078 -0.130  -0.067 
Ln n 1," 97- *% 

.063 -.I&? -.?=,I "126 
I"? 

- " - . -. - 
.L,, ." .-", -A89 -.2* -.441 - . o n  
.241 236 -106 "197  -.365  -.a55 -.On 
.2j4 

23 .O 
nn n A zon 0.085  .dt9  -.246  -.465 -.373 -.050 - .130 .256 

.045 

.036 - .283 - 341 - .249 - .026 - .og  -.&I 

4.3 00.0 
ll.0 
20.0 
23.0 
32.0 
40.0 
60.0 

P.L. 
80.0 

20.0 

60.0 
80.0 

0.413 0.1% 0.037  -0.290  -0.555 -0.222 -0.019 -0.094 -0.06: 
-.046 

0.413 
-162 

0.006 -.llg -.322 "527  "179  -0.036  -0.123 

0.329 
-.362 
.031 
.031 

.lo8 

.loo .050  -.061  -.)e9 -.360 -.180 -.017 

.065  -017  "132  -.333 -.320 

.~ ~ 

-.a17 .028 -.031 -.351  -.415 -.cog -.053 

-.032 
.007 -.128 "230 -.306  -.246  -.032 -.017 -.o@ -.x23 -.06: 

0.349 . j49 0.234  0.105 -0.028 -0.145  -0.319  -0.407 -0.104 -0.126  -0.146  -0.07: 
0.2% .269  .146 - . O B  -.178 

-.cog .328  .273  .169  -.x29 -273 -.4* 
- .407 

-.104 
-.la -.w6 "039  ,259 -213 .125  -.150 "382 

.232 
.223 

.213 0.063 .033 -.2m -.498  -.653  -.076 - .146 0 . W  
.027 

0.346  .147 -SO8 -.323  "5%  "359 --lo9 - .141 - .07: 

0.373  0.162  -0.009  -0.365 -0.629 -0.350  -0.091 
"173 

-0.142  -0.074 

0.382 0.132 -0.0% -.369 -.422 -.a5 -.226 -0.080 -0.139 
.a50 

-.&O 
-.~og - a 6  - .038 - .076 -.222 -.505  -.522 -.OD "097 

-.236  -.540 -A10 -.a5 
-.044  -.o85 

-.a5 
-.293  -.433 "368 
-.237  -.327  -.357  -.240 -205 -.I38 -.097  -139  -a074 

-.105 
-.E8 

L 



TABLE IV.- Continued 

NACA RM ~ 5 6 ~ 2 2  

(i) M = 0.Bj a = 10.2' 

0.4 
.160 80.0 
0.160 P.L. 

11.0 
20.0 
23.0 

.142 32.0 
.I28 -146 .I25 .012 -.279  -.415 -.056 "On 40.0 

.166 .146 .m1 "256 -.375  -.437 -.165 60.0 

.132 .ll8 -.Ol5 -.233 "320 
O.ll.6 0.072 -0.056  -0.167 -0.255 -0.416  -0.129 -0.060 -0.077  -0.093 -0.01 

-.129 - .060 

.161 
0.317 2 6 0  -0.004 -.OM -.311 -.MI -.287 - -035  -.093 

00.0 0.319  .=7  -.017  -.327 - . 5 z  -.249  -.033 -.080 -.01 
-e039 

P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 

00.0 
11.0 

00.0 
11.0 
20.0 
23.0 
32.0 

0.240 
-240 

0.173 0.133 
.191 -182 

0.012 -0.ll.O -0.248 -0.409  -0.267 -0.075 -0.093  -0.119 -0.031 
.053 -.le1 -.289 
.057 -.210 -.369  -.554 -.130 -223 .196 

.176 

"267 

-.038  .191  .154 .048 -.250  -.443 -.117 
-.on - - 093 

-163 

.162 0.012 -.Ol9 -.299 "513 -.3%  -.086  -.119 0.308 
-.os 

0.305 .IL7 -.025 -.W -.543 - A 5  -.&3 --137 -.03C 

.072 

0.326 0.121 -0.028 -0.351  -0.570  -0.263  -0.055 -0.150 -0.03f 
- .OD 

0.336  0.135  -0.059  -.136  -.353  -.4%  -.240  -0.043 -0 .1~6 

.074 

.09l -068 

.lo9 

.om .045 -.047 -.348 "413 - .035 -.049 
-.or1 "340  -.370 - 2 9 3  

.068 .042 -.093  -.300  -.336 .e .008 -.119 -.230  -.315  -.357 -.62 -.029  -.049  -.I26  -.03f 

- .029 
-.062 

P.L. 
80.0 
60 .o 
40.0 
32.0 
23.0 
20.0 
11.0 
00.0 

cO.0 
11.0 
20.0 
23.0 

40.0 
32.0 

60.0 

P.L. 
80.0 

0.293 0.231 0.193 

- .042 .253 .234 
.29 

- .179 

0.080 -0.043 -0.206 -0.368  -0.570  -0.106 -0.121 -0.131 -0.M 
.240  .239  .116 -.X25 -.258 "570 

.177 .15l 
.097 -.1& -.37l -.616 
.Ob7 -.288 -.485 - .231 

- .lo6 
-221 

.131 

0 - 255 -132 -0.020 - . ~ 1  -.328  -.577  -.615 - .X21 
-.044 

.135 
-.131 

0.284 -077 -.a64 -.3%  -.6m  -.353 - a 8 6  "109 - .M 

0.282 0.079 -0.086 -0.446  -0.682 -0.354 -0.186  -0.ll.3 -0.055 
"239 

0.308 
0-c69 -.w1 

-0.168  -.355  -.458 - . a 7  "281 -0.246 -0.ll.3 

-.a64 
0.258 
-.4* 

-.245 -.086 
"026 -.042 

-.160 -.024 -.Oa 
-.225  -.461  -.404 -.268 -.om 

-.la -.027  -.076 
-.227  -.379  -.383 
-.219 -.2% -.360 - . 2 3  -.069 -.m1 -.lo7  -.ll.3 -.053 

-.c69 

-.209 -.e0 -.464 - .130 -.107 



NACA RM ~ 5 6 ~ 2 2  71- 

TABLE 1V.- Continued 

PRESSURE COE?FICIENTS FOR FORWARD-IKJCATED SMALL FIAT-WINDSHIELD CANOPY 3 

(j) M = 0.99; a = 0' 

23.0 
32.0 

20.0 
11.0 
00.0 

-4.3 
80.0 
P.L. 

60.0 
40 .O 

23.0 
32.0 

20.0 
11.0 

60.0 

P.L. 

80.0 

0.174 0.n7  -0.016 -0.142 -0.207 -0.272 -0.107 -0.019 -0.052 -0.129 -0.13( 

.251  .El3 

.178 .l27 -.021 -269 -.222 - .lo7 

2 0 3  .181 
.281 

.330 

.c60 -.283 -274  -257 - .Ol9 
- .074 -.a2 .113 -.PO9  -.324 

0.526 .338 0.170 .081 -.173 -.4j4  -.289 -.a17 "129 

0.523  .319 -.m13 - .13( .123 
.150  -.152  -.479  -.26j -.072 

0.308 
.3a 

-.037 
.311 

0.257  0.198  0.065  -0.060  -0.140  -0.253  -0.193 -0.040 -0.046  -0.155  -0.14f 
2 7 3  .228 
.346 .285 
.328 .269  .192 -.ll8 -.261 - .l38 -.a6 
.337 

.093 -.1@ -.157  "193 

.154 -.153 -.PO8 -.>Ob -.0b0 

0.498  .351 - .043 - -135  0.199  .155 -.U4 -.371 -.379 
367 

0.493 .m4 .141  -.l58  -.469 -.323 -.099 -.om -.1w 
-153 

0.437 - .373 
- .018 - .018 

0.519 0.513 0.132 -0.170 -0.477 -0.318  -0.105 -0.083 -0.141 
.056 

0.499  0.298  0.109 -.057 -.235  -.535  -.305  -0.034 
.257 

-0.152 

.la2 

.130 .073 -.07~ -.416 -.347 -229 

.080 .025  -.177  -.371  -.279 -.la 

.OS0 .039 

_ .  
-.014 .Om -.009  -.325  -.438 -.073 -.64 - .028 

-.ln -.220 -.BO -.>90 -.lo8 -.OS -.064 -.152  -.141 

0.411 
.411 

0.334 0.275 0.145 0.017 -0.081  -0.226 -0.286 -0.085 -0.102 -0.188 -0.19; 
.353 .313 .187  -.047 - .09 

.340 

.062 .416  .355 .230 -.BO -.160  -.324 

.180 .373 .320 .232 -.a5 -.239  -.350 - .lo2 
- .a5 

- .286 

.361 
0.455  .335  0.186  .161 -.I23 -.365  -.486 -5093 

.143 
-.lea 

0.452  .267 - .122  -.192 .lo5 - .201 - .479  -.516 - .177 

0.493  0.285 0.0% -0.235  -0.517  -0.531 -0.204 -0.131 -0.191 
-.049 

0.491  0.239 0.029 -.284 -.X3 -.607  -.bo5 -0.09 
.156 -0.198 

.047 
0.433 - -639 - .384 - .384 

-.)a -.062 -.173 -A81 -.652  -.130 
-.235  "564  -.430  -.261 -.072 

-284 
-.2ll -.318  "355  -.354 -.284 -.072 -.lo2 -.198 -.191 

-.008 -.053 
-.033 -.074 -.324 - 4 7  -.344 
-.009 -.045 

-.102 



NACA RM ~ 5 6 ~ 2 2  

Pressure coefficients for x11 of - 
-0.015 0 0.004 0.065 0.164  0.223  0.239  0.539 0.382 0.455  0.527  0.655  0.760  0.869  0.993 

1, deg d, * g  

0 
0.ln .135 

0.172  0.109 P.L. 
80.0 

.218 40.0 

.172 
-0.020 -0.130 -0.253  -0.314  -0.166 -0.060 -0.076 -0.144 -0.129 

60.0 -.2@ .227 -172 
.004 -.219  -.246 4 6 6  
.077 -.252  -.295 -.)E 

.182 .149  .089 -.228 "342 -.u6 -.076 
"060 

.2x) 

.o .435  .262 0.095 .030 -.228  -.4%  -.291 "048 
-259 

-057 
-.144 

0.464 239 .Oz -.22l -.491 -271 -.115 -.w -.129 

.154 I 32.0 I 

0.184 0.055 -0.065  -0.179  -0.312 -0.287 -0.0% -0.086 -0.161  -0.154 
0.254 .218 .Ogl -.130 -.198 "287 
.302 .249 .144 -.40 -.257 -.)So 
-270 .218 .la -.158 -.3X, "201 "OS -.a6 
.265 

.291 
0.425 .2n 0.121 .088 -.1$ -.420 -.385 "072 - .161 

.037 
0.428  .227 .084 -.226 -.498 -.SO7  -.I36 -.107 -.154 

4.3 00.0 
11.0 
20.0 
23.0 
32.0 

0.439  0.234  0.079  -0.243 -0.m -0.328 -0.141 -0.109 -0.153 
"010 

0.441 0.228  0.036 -.lo7 1.289 - .534 - .288 -0.066 
-195 

-0.168 

-.oo4 .053 
-1% 

.I27 .079 .@a .045 -.X22 -.316  -.285 - .I33 

-.020 -.3JO -.397 -.Lu -.0b3 
-.OW -.373  -.335 -.258 -.0b7 

-038 -.lo2 "207  -.271 -.2W -.133  -.047 -.@3 -.168 -.153 

11.0 
20.0 
23 .O 
32 .O 

P.L. 

0.374  0.259 
.374  0.323 .292 .170 -.063 -.1@ 

.358  -305 .203 -.lo3 -.228  -.437 

.290  .247  .I63  -.146  -.332  -.427 -.123 

.248 

.247 0.09 .072  "204 -.444 -374 -.n5 - .184 

0.134 0.004 -0.114  -0.284  -0.403  -0.134 -0.123 -0.184 -0.170 

.012 
-.006 

-.403 
- .l34 

0.3'75 
.263 

.064 
0.381 .188 .037  -.278  -.535  -.472 -.203 - .141 -.170 

0.407  0.199  0.038  -0.326  -0.583  -0.528  -0.209  -0.148  -0.172 
-.x22 

0.414  0.168 -0.057 -.337 -.381 -.645 "334  -0.103 -0.184 
.092 

.002 

.007 -.032 -.168 -.5& -.395  -.276 -.lW 
0.368 
-.547 

- a 2  - .on  -a79 -.468  -.528 -.169 -.114 

"293 
-.293 -.007 "035 -.245  -.400  -.338 - .I97 

-.192  -.292  -.323 -.2* -.197  -.l90  -.114  -.184 -.I72 -e035 
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0.4 P.L. 

23 .O 
20.0 
11.0 
W.0 

0.177 
.177 - -137  .192  .174 .037 -230 -.326  -.399 
.172 .173 .144 .m4 -.245  -.366 - 2 7 0  -.1W 

-.106 

0.140 0.100 -0.025 -0.135  -0.255 -0.375 -0.257 -0.106 -0.100 -0.141 -0.05 
.155 .1@ .015 -.208 -.275  "257 

.170 

0.348 
.192 

.I93 0.028 -.002 -.270 -.436 -.301 -.On -.141 

0.350  .162  .031 -279 -.@x -.271 -.I% - .OB -.os 
.007 

~ 

P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 
11.0 
00.0 

00 .o 
11.0 
20.0 
23.0 
32.0 

60.0 
40.0 

80.0 
P.L. 
- 

P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 
ll.0 
00.0 

- 
00.0 
11.0 
20.0 
23.0 
32.0 
40.0 
60.0 

P.L. 
80.0 

0.268 
.26a - .lo6 
-.012 

0.204 0.168  0.047 -0.068 -0.210 -0.363  -0.418  -0.129 - 0 . ~ 7  -0.167 -0.12 
.220 .215 ,088 -.141  -.247 .a2 .229 .Og4 -.177 -.322  -.505 

- .418 
.224 .188 .088 - . a 0  -.393 -254 

-.129 

.I% 

0.92 .I94 
.209 

0.049  .026  -.253  -.467  -.4@ -.136 -.167 
.027 

0.338 -151 - .165 "12 .021 -289 -.502  -.3@  -.160 

0.355  0.156  0.009  -0.307  -0.532  -0.302  -0.162 -0.171 -0.12 

0.366  0.167  -0.025 -.lo5 -.310 -.467 -283 -0.094 -0.183 
-.061 

.143 
.1& 

.122 .lo2 -.m3 -.302  -.338  -.314 -.a2 
-099 -075 
.085 .&2 -.o$ -.I88 -.286  -.344  -.179 -.@2 -a079  -.e3 "12 

0.283 .&9 .BO -.M3 "307  -.377 -.144 
-2% 

. O B  

. O B  

- .079 
-.o* -.263 -.3@ -.179 

0.321 0.262 0.227 
.321 2 7 0  .271 - .015 .284 .268 
-.152 .208 .I83 

0-117 0.001 -0.173  -0.325  -0.523  -0.174  -0.160  -0.174 4-14 
-.523 

,083 -.250 -A38 -.393 -.160 

.U1 -.@2 -.228 

.l% -.149 -.X9 -.553 - .174 
.163 

.169 
0.289  .164 0.015  -.024  -.283  -.53O  -.634 -.176 -.174 . 

0.318  .115 -.143 -.14 
- .013 
"029  -.342  -.585  -.391  -.251 

0.294 - .447 - .l34 - .l34 

0.315 0.117 -0.037 -0.397  -0.627 -0.400 -0.252  -0.152 -0.14 . .  

0.342 0.108 -0.125 -.334 -.402 -.609  -.318 -0.288 -0.169 
"179 

.044 - .020 - .193 - .034 
.014 .009 
.017 .om 
.014 -.029 

-..I62  -.427 -.429 - .208 
-.e1 -.416 -365 -.292 
-.1% -.343 -.341 
-.179 -.2& -.314  -.309 -.lP -.On -A51 -.169 -.14, 

- .171 
- .151 

- .on  
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PR33Ssza(E CoHTIClENpS FOR FORWARD-LOCPIPH) Sl4I.L FW-WINDSBIEID CANOPY 3 

(m) M = 1.02; a = oo 

NACA RM ~ 5 6 ~ 2 2  

0 P.L. 0.242 
80.0 .242 .zz6 .LBO 
60.0 - 2 1  .291 2 3 3  
40.0  .429 "253 .23'+ 
32.0 .320 
23.0 

11.0 

0.220 0.166 0.033 -0.091  -0.161 -0.231 -0.107 -0.007  -0.036  -0.116 -0.125 
.035 "207 -.171 -.lor 
.114 -213 - 2 2 0  -.239 
-166  -.144  -.268 - .070 - .036 

-.037 

20.0 0.541 -372 0.212 .136 -.UT -.373 -277 -.m -.116 

00.0 0.572 -351 .1% -.lo8 -.433  -.245 -.061 -.046 -.x25 

-367 

.169 

.4.3 P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 
11.0 

i O0.O 

-327 

0.302 0.245 o.llo -0.010 -0.097 -0.204 -0.202 -0.040 -0.038 -0.129  -0.15~ 
-318 .277 .141 -. 091 -.lo6 
-380 -323 .201 -.os6 -.156 -.zz 
.365  .313  .235 -.064 -.215 - .161 - .038 
.372 

- . 202 
-.040 

_ .  
0.520 .381 0.235 .1% -.a9 "323 -.377 -.a1 

291 

.400 
-.129 

0.520 .333 .174 -.lZ -.425  -.351  -.lo4 - .072 - . l5C 

4.3 I 00.0 I 0 -558  0.347  0.174 -0.121 -0.430  -0.274  -0.089  -0.066 -0.134 

0.334 .295 0.153 .WE -.173 -.464 - 2 7 8  -0.013 -0.131 
.lo5 

32.0 -225 
40.0 0.465 
60.0 -288 

.046 2 9  
-173 -129 
.130 .OB 
-135 -085 

.041 -252 -.)TO -.061 
-.OPO -.339 -292 "209 -.OIL 
-.I23 -.312 "233 
-.062 -.170 -.237 -.257 -.@ - . o n  -.a5 -231 -.I34 

-.@ 
- .045 

80.0 -037 
P.L. .037 

11.0 
00.0 

23.0 
20.0 

32.0 

80.0 
P.L. 

0.452 
.452 
. u 3  
-193 

0.580 0.323 0.19 0.067 -0.031 -0.173 -0.261  -0.091 -0.0% -0.184 -0.1% 
-397  .363 .2j6 .009 -.o& 
.451  .393 .2a .001 -.lo9  -.282 

.=I80 

-261 

.4ll  -358  .z74  -.005 -.IS - .373 -.O% 
-.09l 

0.484  .367 
.397 

0.226  .199 -.080 -.32l "56 -.094 -.184 
.185 
.139  -.163  -.434  -.541 -.B4 0.487 .298 -.n3 -.1% 

0.523 0.316 0.135 -0.19 -0.468 -0.457  -0.185 -0.ll3 -0.182 

0.274 0.065 -.2l9  -.267  -.547 -.377 -0.068 -0.179 0.520 
-.OW 

-185 
. a3  

0.462  -.256 -.OB -.414 -.575 -.m 
- .555 .032 -.003 
- e 3 1 3  .014 -.032 

-.la4 -.494 -.382 -.235 -.W5 

"313 
-.BO -.401 -.JOT -251 

.029 -.007 -.1p -.277 -.320 "326 -251 -.W5 -.085  -.179 -.182 

- .085 
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TABU IV.- C o n t i n u e d  

PRESSURE COEFFIClENpS  FOR FORWARD-U)CATEO s1IyILz. FW-WINDSiIELD CANOPY 3 

(n) M = 1.02; a = 5.1' 

0 
.222 80.0 

0.222 P.L. 

.295  .229 .194 40.0 
-.M .268 . u 4  60.0 

0.028 -0.084 -0.180 -0.272 -0.171 -0.052 -0.061 - 0 . ~ ~  -o.124 
0.223 285 

0.157 
.@6 "164 -.I% -271 
.l28 -.la9  -.241  -.299  -.052 
.142  -.168 -.29 - .U6 -.061 

32.0 

20.0 

.261 
23.0 

0.466 ,297 0.137 .086 -.176 -.381 -.277 
11.0 .lo6 
03.0 0 . 4 9  .269 

.298 
-.035 - .l27 

.I31 -.177 -.446 - 2 4 3  - .os -.070 -.124 

-4.3 

- 

4.3 

P.L. 
80.0 
60.0 
40.0 

23.0 
32.0 

20.0 
11.0 
00.0 

- 
00.0 
11.0 
20.0 
23.0 

40.0 
32.0 

80.0 
60.0 

P.L. 
- 

0.326 
.326 

- . a 9  
.169 

0.224 
0.291 .258 .I31 -.090 -.lQ 

.335 .281 

.304 .252 .la1 - . l l 4  -.2n 
.191 -.lo8 -.208 -.361 

.298 

0.094 -0.025 -0.133  -0.263  -0.293  -0.093 -0.076 -0.152  -0.154 
-.293 

-.2@ 
-.093 - .076 

0.450 .301 0.156 .l28 -.154  -.376 -.)a5  -.066 
.128 

.321 
-.152 

0.453  .258 .118 -.l@ -.460 -.JOT -.123 - .099 - .154 

0.470  0.268 0.l20 -0.1% -0.470  -0.274 -0.118 -0.093 -0.148 

0.472 0.264 0.080 -.036 -.228 -.473  -.258  -0.049 -0.148 
.Ob0 

.232 
.174 

0.394 
- .283 

.051 . lo2 

.167 .l23 
.076 .l34 .092 -.a33 -.269  -.240 
.076 .ea2 

.029  -.266 -.348 - .093  -.066 

.015 -.307 -.285 -.236 -.030 
- .U4 

-.061 "169 -.227  -.258  -.114 -.OjO -.066 -.148 -.148 

-8.7 0.407 P.L. 
80.0 .LO7 0.357  .332 

0.298 0.174 0.046 -0.077 -0.233 -0.374 -0.128 -0.113 - 0 . 1 ~  -0.170 
.2l2 -.OB -.lo5 - .37L 

60.0 
40.0 
32.0 

23.0 
23.0 

11.0 
00.0 

.053 .388 .%6 .244 -.&6  -.191  -.397 

.016 

~. . . 
.32l .278 .198 -.115  -.2& 

-.128 
-.469 

2 8 6  
- . n 3  

-297 
0.403 e277 0.1% .lo7 -.167  -.bo3  -.556  -.log -.la 

.lo4 
0.409 .218 .072 - 2 4 1  -.lis -.507 -.191 "131 -.170 

8.7 
11.0 
03.0 

20.0 
23.0 
32.0 
40.0 

80.0 
60.0 

P.L. 

0.439 0.234 0.079  -0.279 -0.529  -0.485  -0.191 -0.130 

0.448 0.203  -0.014 -.274 -.325  -.?E2 -.)lo -0.094 -0.165 
-.OW 

-0.165 

.041 

.046 . o u  - . E 9  -.444  -.353 - 2 4 7  
- 2 4 2  .035 .006 -.2a3  -.356  -.302 

.l25 
0.401 
-A92 

-.242 

- . a 9  -.019  -.133  -.410 -.485 -.1M -.1w 
-.174 

.003 
- .174 

-.154 "254 "290 "270 -.174  -.174 -.lo0 -.165 -.165 

75 

! 
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TABU? Iv.- Continued 

PRFSSURE CoFspICIEWl'S FOR FCWW-UXATXD SMALZ, FIbT-UINDSUFLD CANOPY 3 

( 0 )  M 5 1.02; a = 10.JO 

80.0 

z3.n 

0.210 
.a0 

-.loo 
.212 

0.176  0.139 
.le.> .181 

.207 .la .Os -.206 -.323 - .142 -.083 

0.014 -0.092 -0.208 -0.324 -0.217 -0.086 -0.083 -0.122 -0.08E 
-.!a7 .051 "164 -.229 

.076  -.191 -282 -.343 - .O% .223  .209 

.210 
23.0 

11.0 

_". "~ 

20.0 0.361 226 0.Op .041 -226 -.392 -.259 -.0f3 -.122 
.056 

00.0 0.384 .1% .On "235 -A35 -.233 -.Lu - .076 - .O@ 

.232 

60.0 
80.0 
P.L. 

80.0 

0.29 
298 -.066 
.oog 

0.237 0.203 0.084 -0.025 -0.168 -0.315 -0.405 -0.llg -0.106 -0.153 -0.1.22 
.254 .249 
.283 261 
.254 .u8 

. ~ 4  -.097 -.zo7 -.405 

-.2@ -.106 
-131 -.UT -279 -.466 
A23 -.177 -.355 

-.U9 

226 

0.367  .224 *'% 0.078 .058 -.216  "427 - . 3 9  -.E3 -.153 
.060 

0.366 .182 .056  -.464  -.285  -.147 -.148 - . E 2  

0.585 0 .lea 0.041  -0.266  -0.499 -0.2n -0.146 -0.165 -0.129 

0.397  0.197 0.007 -.a6 -275 -.435  -.252 -0.081 -0.178 
- -033 

.175 
.I35 
.074 .lo7 -.001 -279 -.339 -.x3 -.a 
.151 . m  
. E 7  .lo4 -.m5 -.238 -.262 - .154 
. n 5  .oa -.067  -.156  -.245  -.299  "154 -.OS3 -.a -.178 -.I29 

-.030 -.2a -.e97  -.270 -.063 

0.345 
-345 . Oll 

-.lo3 

0.286 0.250 0.143  0.032  -0.139  -0.291  -0.452 -0.146 -0.139  -0.159  -0.136 
2 9 3  -296 
.3ll .2yj 
.240 .212 
.197 

-177 -.051 -.19 
a63 -.m - A 5  -A91 -.lG 
.E1 -.205 -.%a - .362 -e139 

-.452 

. .  

0.323 .20 0.052 .016 -.240 -.4@ -.557 - .151 
.024 

.m5 
"159 

0.352  .152 .010 -294 .-.526  -.%6 -218 -.u9 -.1% 

0.327 - .414 
-.no 
-.no 

.016 

.049  .049  -.145 "378 -.331 -.264 

.051 .044 "149 -.XI9 -.3& -.151 
-.m7 

.049 .ox? -.141  -.228 - 2 8 0  -.276  "151  -.057 -.142 -.157 - A 3  

-.155 .07  -227 -.368 -.3% -291 - -142 
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TAL3I.E IV.- Continued 

PRESSURE COEFFICIENPS FOR FORWARD-IDCATED S4ALL FLAT-WJNDSIiIELD CANOPY 3 

(p) M = 1.08; a = Oo 

0 
.240 80.0 
0.240 P.L. 

40.0 .462 
32.0 
23.0 
20.0 
ll.0 

0.247  0.208 0.Oa -0.041 -0.117  -0.184  -0.083  0.033 0.011 -0.061  -0.073 
.253  .219 

60.0 -.n6  .322  .276 
.280  .271  .215  -.ogl -.ne 
-350 

-.a7 

.065  -.159  -.128  -.083 

.159 4 6 2  -.179  -.193 e033 . Oll 
.407 

.0.572 A02 0.256  .X33  "057  -.327  -.237  -038 "061 
.221 

00.0 0.598  .393 242 1.041  -.366  -.209  -.039 .002 - .073 

- 
-4.4 P.L. 

80.0 
60.0 
40.0 
32.0 
23.0 
20.0 

00.0 
11.0 

0.349 0.322 0.27'7 

.003 -407 .358 

.349 

.343  .389  .344  -279 -.021 -.169 -.Lu .016 

0.148 0.030 -0.057  -0.155  -0.156  0.033  0.016  -0.066  -0.087 
.335  .304 -174 -.063 -.071 

.242 -.063 -.U9  -.204 
- .156 

.003 

.400 

.413  0.277 -244 -.028 -.271  -.301 .003 -.066 

0.565 .BO .234  -.052  -.356  -.265 -.070 -.MO -.087 

0.557 
.439 

246 

4.4 I 00.0 I 0.577 0.387  0.227 -0.066 -0.366 -0.273  -0.087  -0.019  -0.084 
11.0 

23.0  .334 
32.0 

-072  "223  -.368 0.497  .047  .158 - .Ob5 .om 40.0 
.250 

-0- "309  "266 -.a4 

20.0 0.571  0.028  -0.084 
.156 

0.361 0.197 .040 -.l27 -.423  -.271 

60.0 

-.& P.L. 
-.a0 .148 .ll7  -.097 -263 -.193 -.Om 80.0 
-.%l .194 .la .030 

.161  .130 -.020 -.u2 -.zoo -232 -.on .030 .mz -.a -.084 

m.0 
11.0 
00.0 

11.0 

23.0 

40 .O 
60 .o 
80.0 
P.L. 

~ 

0.470 
.470 
.ll4 
.2lO 

0.402  0.354  0.229 0.104 0.006 -0.122 -0.205  -0.069  -0.047  -0.ll9  -0.118 
.42l  .393  .269 .oj4 -.006 - .205 
.478  .428 
-438 .39+ 
.405 

.429 

.3a .026  -.065  -.218  -.069 

.320  .037  -.142 -.2% -.047 

0.518 .397  0.266  -249 -.M2 -260 -.383  -.063 -.129 
-235 

0.518  .341 .x$ -.o$ -.367  -.437  -.163  -.063 "118 

0 346 0.355  0.192 -0.131 -0.402 -0.422 -0.178 -0.064 -0.122 

0.546 0.305  0.1.1.9  -.183  -.208 "6 -.39 -0.033  -0.128 
.062 

.231 

0.511 "2% .009 
.E3 

"075 "366  -.552 
"592 

-.091 
.056  .037 

-365 .&7 .016 
-.138  -.443 -.y8 -211 

-a365 
-.225  -.336  -.254 

.a32 .041 
- .229 

- a l l 2  -219  -.269  -.291  -.229 -.028 -.Ob0 -.~8 -.= 
- .&O - .028 
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TAB= IV.- Continued 

PRESSURE COHTICDX2S FOR FORWARD-LOXSED SNLtL FIAT-- CANOPY 3 

(4 M = 1.08; a = 5.1' 

, aeg I, deg 
Pressure  coeff ic ients  for Jt of - 

-0.015 0 0.004  0.065 0.164 0.223  0.239  0.309 0.92 0.455  0.527  0.655 0.760 0.869  0.99 

0 P.L. 0.057 -0.051  -0.136  -0.U5 -0.125 -0.016 - 0 . 0 ~  -0.074  -0.06 
.a6 80.0 
0.216 0.192 

0.239 .a6 
60.0  -.146 
40.0 .317 

.289 .251 .146 -.161 -.1% -.232 

.248 .228 
32.0 .284 
23.0 
20.0 

-332 

11.0 

-059 -.1J9 -.149 -225 

.X31 -.I24 -.243 -.om 
- .016 

- .022 

0.504 -322 0.177 -132 -.118 -.339 -223 -.wo - .074 
00.0 0.510  .310 .X35 -.U -.391  -.199 -.062 - .029  -.06 

a155 

P.L. 
80.0 
60.0 
40 .O 

23.0 
32.0 

20.0 
11.0 
00.0 

00.0 

20.0 
11.0 

23.0 

40.0 
32.0 

60.0 

P.L. 
80.0 

- 
P.L. 
80.0 
60.0 
40.0 
32.0 
23.0 
20.0 
11.0 
00.0 

00.0 

20.0 
11.0 

23.0 
32.0 
40.0 
60.0 
80.0 
P.L. 

0.335 
.335 
-.063 
.E31 

0.254 
0.308 .286 
.356 .314 .222 -.os3  -.159 -.2D 
.324 .283 
.321 

0.129  0.019  -0.091 -0.203 -0.236  -0.063  -0.033  -0.093 -0.09: 
.162  "056 -.lo7 "236 

-.063 
.229 "068 -.219 "156  -.a33 

0.477 ~325 0.193  .176 -.OS -.311 -.X9 -A33 
.356 

*I79 
-0093 

0.474  .299 .ln - . u o  -.3E18 -.zU -.a36  "055 -.OS! 

0.414 
-.301 
.OB 
.018 

0.450  0.309 0.175 -0.136 -0.406 -0.264 -0.0% -0.051 -0.09: 

0.493 0.294 0.129 -010 -.174 -.434  -.228  -0.014 -0.094 
.a94 

.274 
.m4 
.On .142 
.1$ 272 
.159 .135 

.l28 

~~ 

0.425 
.425 

-032 
.054 

0.331 
0.383 .364 

0.212  0.097 -0.038 -0.173 -0.298 -0.100 -0.061 -0.106 -0.07~ 

.418  .374 

.350 .318 

.315 

.249 -032 -.a9 -.298 
-266  -.015 -.U3 -.X4 
.252  -.062 -.226 -391 -.061 

- .loo 
- _  

0.434 .3= 

0,442 

.338 
0.184  .161  -.lo2 -330 -.U - a 0 7 3  -a06 

.268 .136  -.167  -.416 -.a -.I% -.a3 - . O?C 
e159 

0.466 0.269 0.158 -0.214  -0.461 -0.473 -0.168 -0.083 -0.076 

0.238 0.038 -.222 -.262  -.516  -.289 -0.057 -0.106 0.473 
- -010 

.152 

0.439 
-.562 
-.29 
-.2% 

-079 
..le2 -.a05 -.On -.352 -.459 - a 6  
.083 .043 
.076  .036 

-.lo2  -.393 -.311 -.215 - .142 
-.163 -.2% -.256 

.041 
- .140 

-.O% -.19 -.243 -.232 -.?.bo  -.142 -.67 -.lo6  -.or6 

-.067 



NACA RM ~ 5 6 ~ 2 2  

TABLE IV.- Continued 

PRESSURE COEFFICIENPS FOR FORWARD-MCPIPED S4ALL FW-WINOSHIELD CANOPY 3 

(r) M = 1.08; a = 10.3O 

I ,  deg 6, deg 
Pressure   coef f ic ients  for  x11  of - 

-0.015 o 0.004 0.065 0.164 0.223 0.239  0.309 0.382 0.455 0.527 0.655 0.760 0.869 0.59: 

I 40.0 I .zie 
32.0 I z:: I 

0.2m 0.180 0.047 -0.0% -0.153 -0.256 -0.188 -0.061  -0.041 -0.064 -0.025 
.m .223 .079 -.u -.169 
.251 .256 .lo6 -.139 -.221 -285 -.061 
2 3 9  .a9 .I28 -.147 -261 - .lo7 -.041 

-.lea 

-239 

0.403 
.272 

.252 0.109 .on -.la -.327 -.2@ -.025 -.064 

00.0 
11.0 

0.405 
-093 

.240 .ll9 -.170 -.376 -.186 -.076 -.09 -.025 

-3.9 

4.8 

- 

-8.2 

- 

9.1 

P.L. 
80.0 
60.0 
40.0 
32.0 
23 .O 
20.0 

00.0 
11.0 

00.0 
11.0 
20.0 
23.0 
32.0 
40 .O 
60.0 

P.L. 
80.0 

- 

P.L. 
80 .o 
60.0 
40.0 

23.0 
20.0 
11.0 
00.0 

32.0 

- 

00.0 
11.0 
EO.0 
23.0 
32 .O 
40.0 
60.0 
80.0 

~- ~ 

P.L. 

0.299 0.258 0.239 0.122 0.028 -0.llO -0.248 -0.372 -0.088 -0.065 -0.093 -0.051 

-.067 
.299 .276 2 8 6  .162 -.&I -.I& -372 -.088 
.010 

.JOT .300 .1n -.om -.2u -.3% 

.283 .260 
2 5 6  

.280 

.1n - a 7  -.283 -.2m - .065 

0.39 .253 0.120 .lo8 -.148 -.3% -.91 -.0p 
. n o  

"093 

0.93 .228 .lo7 -.179 -.406 -.2% -.uo - .lo5 -.wi 

0.310 
- .232 

.127 

. E 7  

0.409 0.29 0.100 -0.194 -0.424 -0.2W -0.107 -0.~26 -0.054 

0.422 
-033 

0.29 0.069 "016 -.I% -.380 -.217 -0.048 -0.114 
.229 

.181 

.128 .172 .060 -.zoo -.281 

.1% .194 -033 -299 -.232 -.243 -.031 

.1n .1n 

.158 -135 
.004 -.176 "193 

-.O% 

-.146 

-.a21 

-.007 -.O$ -.lV -.239 -.146 -.031 -.021 -. 114  -.054 

0.369 0.315 0.292 0.19 0.091 -0.076 -0.221 -0.39 -0.116 -0.091 -0.072 -0.05~ 
.369 
.031 
-.110 

.326 .j40 .226 -013 -.138 

.j42 .335 
-.39 

.216 -.047 -.218 -.423 -.n6 
.276 2 5 9  .178 -.141 -.320 -0391 
.233 

-.091 
" 

0.352 .232 0.100 .070 -.181 -.399 -.510 
.245 

-.127 
.on 

0.381 .I95 - .076 -.OW -063 "226 -;454 - .X7  -.la6 

-.072 

0.379 0.l8-7 0-060 -0.285 -0.504 -0.357  -0.199 -0.067 -0.051 

0.402 
-.on 

0.331 -0.023 -.247 -.29 -.510 -.247  -0.243 -0.067 
-099 

.063 
-.lo7 .035 
.O% -091 
-097 "383 "099 -.253 -245 
.097 -052 

0.366 
-.432 
-.129 
-.x29 

-.076 -.323 -249 -.152 
-.09l -.315 -.276 "215 - .010 

-.no -.a6 -.I74  -.224 -.2B -.110 "010 -.Of% "067 "051 

-.Of% 

19 



80 NACA RM ~ 5 6 ~ 2 2  

I deg I, deg 
Pressure coefficients for xf1  of - 

-0.015. o 0.004 0.065 0.164 0.223  0.239  o.jog 0.%2 0.455  0.527  0.655 0.760 0.869 0.9: 

0 
.256  .242 -067 -.120 -.Os5 

-.x21 60.0 

0.244  0.226 
-185 80.0 

o.l.85 P.L. 

-319  -297 
40.0  .424  -279 -2% .242  -.047 -.X37 - .065 -008 
32.0 .90 

20.0 
23.0 

-392  0.274 .220 -.017 -.289  -.242 .015 
11.0 

0.090 -0.013 -0.087 -0.159 - 0 . D  0.013 0.008 -0.057 -0.07 -.m 
-178 -.Ill. -.139  -.l79 .013 

0.572 
.418 

-.OX 
-250 

00.0 0.577 .401 -270 -.OX3 -.332 -.222 -.mO "008 -.or 

40.0 

23.0 
20.0 
ll.0 

32.0 

11.0 
20.0 
23.0 
32.0 
40.0 
60.0 

P.L. 
80.0 

I 

00.0 

40.0 
60.0 

0.329 
-329 - .014 
.283 

0.317 0.291  0.169  0.054  -0.032 -0.128 -0.l.82 -0.028 -0.001 -0.67 -0.091 
.339 .324 
.LO2 .374 

.199 -.035 -.&4 - .182 

.278 -.020 -.083 -.le5 
-313 .018 -.139 - .161 .384 .362 

-.028 
-.001 

.384 

-398 0.290  .275 .Om -.238  -.310  -.024 -.67 0.545 
.445 

.2D 
0.545 -91 .259  -.028  -.328 " 3 1 2  -.la - .029  -.09: 

~~ ~ _ _ _ ~ ~  

0.567  0.355 0.258 -0.027  -0.325  -0.241 -0.078  -0.025 -0.075 

0.563 
.190 

0.357  0.227 .Og4 -.074  -.361  -.250  0.019 -0.075 
.344 

.246 
-067 .l9l .L12 "155 -.305 -.a5 
.155 .198 
.la .145 
.171  .152 -007 -.092 -.165 -.26 -.074 .022 -.W4 -.075 -.O?: 

-.074 

0.488 
-.359 
-.m -.lll 

-.004 
-045 "2% -.217 -.ln .022 -.C@ -.217  -.159 

0.449 
.449 
.059 
.150 

0.379  0.%7  0.229  O.ll4 0.010 -0 .U -0.205 -0.105 -0.050 -0.123 -0.14C 
.414 .387 . 2 ~  .046 -.002 -.205 
.467 .435 
.426 .400 
-379 

.42l 

-335 .045  -.046  -.193 
.3% -035 -.X22 

- .lo5 
-.292 -.050 

0.511 .382  0.267  .265 .001 -.234  -.357 -.a2 -.123 

0.507 .342  .213 -.073 -.337  "427 -.1D -.E& 
.240 

- .14C 

0 e550 0.366 0.225 -0.088 -0.355  -0.356 -0.185 -0.068 
.089 

0.552 0.309 0.1% -.139 -.l57 -.426 - .384 -0.038 

-0.19 

-0.122 
.226 

0.532 "215  .009 -.033 -.2% -.462 

- .322  .036 -011 -.188 -.291  -.224 

.l2l 
-.>a3 .a0 .022 -.092 -.373 -.297 -.197 

- .322 .C66 .037 -.OB4 -.la7 -.240 -.269 -.2ll -.032 -.&5 -.122 -.134 

-.o* -.0b5 
- .032 - .w 



NACA RM ~ 5 6 ~ 2 2  

TABLE 1v.- Continued 

PRESSURE COEFFIClENl'S FOR FORWARD-LOCATED SMALL FW-WIM)SHIEID CANOPY 3 

(t) M = 1.13; a = 5.1~ 

, deg #, deg 
Pressure coef f ic ien ts  for OP - 

-0.015 0 0.004 0.065 0.164 0.223  0.239  0.509  0.382  0.455  0.527  0.655  0.760  0.869  0.993 

0 

60.0 

P.L. 

40.0 

80.0 

32.0 

20 .o 
11.0 
cO.0 

23.0 

I 

- 
-4.3 

- 

4.3 

1 P.L. 
80.0 1 60.0 
40.0 
32.0 
23.0 
20.0 
11.0 
00.0 

00.0 
11.0 
20.0 
23.0 
32.0 
40.0 
69.0 

P.L. 
80.0 

0.184 0.213 
.184 0.244  .242 0.077 -0.024 -0.m -0.190 -0.171 -0.031 -0.017 -0.066 -0.07~ 

.06a -.lo7 -.x20 
-257 .291 .275 

-.171 

.268  -251  .252 .191  -.086  -.217 -.109 "017 
-150  -.l22  -.164  "235  -.031 

.282 

.315 0.195 .143  -.079 -.wg -.250  -.013 -.066 0.493 
.348 

.322 .a36 -.080 -.366  -.220 -.081 - .024 - .072 0.485 
.la 

0.316 
.316 

.I20 

0.272 
0.310  .506 
-355 -330 
.32l  .300 .263 -.a -.IS -.204 
.313 

0.145  0.045 -0.066 -0.176  -0.263 -0.083 -0.028 -0.09 -0.ogj 
.169 -.028 -.@I -.263 
.e33  "057  -.132  -.267 - . a 3  - .028 

.368 
0.467 .318 0.211 .a0 -.of3 -.287  -.343 - .044 -.ow 

.201 
0.462  .306 .I95 -.093  -.369  -.287 -.lo7 "055 - .093 

0.384 - .338 - .067 
- .067 

0.477  0.314 0.195 -0.1& -0.370 -0.242 -0.09 -0.051 -0.095 

0.482 
.m 

0.286  0.154  .Ob5  -.128 -.381 -.23O  -0.019 -0.087 
.284 

.203 

.OB3 A65 

.197 .184 

.168  .149 
-139 

.085  -.169 -.280 -0073 -.oa 

.060 -.219 -.U4 -.19 -.a21 

.008 -.O% -.159  -.201 -.lo0 -.001 -.020 -.a7 - . O B  
-.032  -.le9  -.169 -.loo 

32.0 

80.0 
P.L. 

0.384 0.328  0.217 0 . ~ 4  -0.026  -0.156 -0.284 -0.116  -0.059 -0.~22 -0.107 
-257 -055  "053 .384 0.368 .364 

.070 .404 .377 .286 .005 - .UT -.290 

.om -337 .318 -.3m "059 
-.U6 

. 2 ~  -.046 -209 
.296 

296 0.186  .165  -.&I9 -.508 -.420 -.087 -.m 

-.284 

0.406 
.335 

.164 
0.418  .269  .143 -.144 -.392  -.451  -.172 -.OS -.107 

0.464  0.274 0.164 -0.176  -0.418  -0.409  -0.174 -0.090 -O.ll? 
.020 

0.471 0 -233 0.068 -.178 -.214  "462  -.288  -0.069 
.145 

-0.W 
~~ 

.on 
0.456 , -231 -.m -.043 -.29 -.422 -.120 -.u - .145 

-.137 -.265  -.231 
-.075 "171 "222 -227 -.146 -.145 -.XU -.U3 -.UJ 

- .146 - .4* .058 .046  -.069  -.340  -.279 -212 
-.271 .066 .W 
-.271 .044 



82 NACA RM ~ 5 6 ~ 2 2  

8, deg ul, deg 
Ppessure  coefficients  for x/1 of - 

-0.015 o 0.W4  0.065  0.164 0.223 0.239  0.309 0.382 0.455 0.527 0.655 0.760 0.869 0.99: 

0.202 0.190 0.051 -0.043 -0.148 -0.238 -0.213  -0.050  -0.039  -0.049  -0.041 
.217 . 2 b  .ow -.n7 -.165 - -213 
.253 . x 4   . l o 6   - . U 5  -.213  -.284 
-257  -259 
.244 

-13 
-.050 

-.117 -e039 
32.0 

.l5O  -.139  -.257 

23.0 
20.0 0.4Q1 .255  0.115 .077 -.141  -.326 - . 2 ~  - .016 - .Ob9 

.292 

0.399 
.092 

.248 . m  -.152 - .3n -.193 -.a7 - .028 -.&1 

23.0 

00.0 

T 0.271 
.2n 

-.I20 
- . ~ 6  

0.257 0.250 0.120 0.033 -0.101 -0.215  -0.367 -0.088 -0.064  -0.089 -0.068 
.275 .302  .159  -.032 -.133 
-305  -319 .175 -.054 -.1% -.365 

-259 

- .367 

.2w -268 .182 -.u -.265 - .234 -.c64 
-.e 

23.0 

11.0 
20.0 

00.0 

9.2 00.0 

20.0 
11.0 

23.0 
32.0 
40.0 
60 .o 

P.L. 
80.0 

0.589 -251 .2% O.l.23 203 -.132  -.335  -.%9 -.OF - . a 9  

0.384 
. lo5 

.231 .1& -.162  -.391  -.245 -.118 -.107 - .068 

" 

4.8 
11.0 
00.0 

23.0 
20.0 

- .X3 60.0 
0.302 . IZ~ 2 6 2  -.Om -.016 40.0 

.180 32.0 
-055 -.I93  -.279 

.192 3 3 9  
80.0 -045 .164  .156 "127 

.045 .149 .X21 P.L. 
-.m7  -.176 -.187 
.023 -.191 -.228 - . a 9  

-.009 - .os  - 172 -.a8 -.EY -.03n -.016 -.lo6 - . o n  
-.032 

0.405 0.225 0.107 -0.405  -0.237 -0.~26  -0.119 -0.077 

0.415  0.233 -0.048 -0.106 
-035 

0.072 -.026 -0.180 -.%I -.208 
.226 

0.356  0.307 0.292 0.185 0.0% -0.056  -0.192  -0.359  -0.124 -0.101 -0.0% -0.088 
-.359 - .l24 
-.437 -.101 

.356 

-.X30 

-317 .344 .228  .026 - a 9  
.007 .333 .349  .219  .015 -.26 -.%2 

-276 .257 .X382 -.117 -.291 
.229 

.248 
0.353 .222 0.03 .073 "172 -.366  -.458 - .I35 -.OS 

0.377 .I95 .065 -.203  -.421  -.342  -.197 - .092 -.ma 
.on 

0.376 0.185 0.078 -0.258 -0.465 -0.62 -0.211 -0.101 -0.082 

0.395 0.176 -0 .008 - .228 - .258 - .476 -. 247 

. .  -.@ 
.O% 

-0.259  -0.084 

. . u 9  .020 
.052 

.075 .082 -.077 -.283 -.264 - 2 0 9  -.032 .a .076 -.Os9  -.232 -.233 - .118 

.086 .047 -.074  -.154 -.2E -.2W -.118 -.032 -.142 -.084 -.082 

-.058 -.2$ -.337 -.158 -.142 



TABLE Y 

PRESSURE COEFFIClEWS FOR REARWARD-LOCATED 9.uLLI. FIAT-WINDSHIELD  CANOPY 4 

(a) M = 0.80; a = oo 

, deg $, des 
presswe coefficients for X / l  of - 

-0.O.U 0 0.004 0.052 0.102 0.142  0.149  0.193  0.249  0.324  0.467  0.662 0.804 0.98 

- 
-4.2 

- 

4.2 

- 

52.0 

P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

- 

00.0 
20.0 

29.0 
26.0 

40.0 
32.0 

48.0 
43.0 

60.0 
80.0 
P.L. 

8.5 

32.0 
29.0 
26.0 

00.0 
20.0 

I" p 
P.L. 

0.277 0.177 0.045 -0.020 -0.115  -0.186  -0.164 -0.182 -0.0% -0.053  -0.037 -0.00 
.045 -.204 -.182 - . o s  

.277 .& -.039  -.ll9 - .210 - . oa  -.@3 

.099 .017 -.097 

.174 

.210 
.367 

.278 
- .194 -.227  -.079 - .037 

.a7  
-.065 

O'ja7 .367  .157  .I24 
-193 .OM -0.095 -.120 -.2- -207 -.065 -.o% 

.023 -.x? -.358 -.pa - .a7  -.032 -.022 -.oo 

0.356  0.279  0.135  0.086 -0.020 
-135 

-0.115 -0.127 -0.179  -0.133 -0.078 -0.07l -0.02 
-.113 

.356  .179 .a1 -.06 - .15?  -.E24 -.o* 

.393 

-.B7 -.133 

.292 
.a6 .125 .010 -.091  -.259  -.I29 - .071 

-139 

.j48 .145 .L12 
0.366 .207 .050  -0.024  -.066 -.2n -245 -.LU -.60 

-004 -.133  -.397  -.248  -.076  -.@3  -.042 - . M  

0.373 
0.355  0.139  0.106  0.005 -0.1% -0.3B8 -0.29 -0.070 -0.052 -0.035 -0.01 

.146 
-.OM 

-0.097  -.229  -.237  -.379  -.233 -.072 -.&E 

. 6 7  
- .251 

.195 

.w2 
0.294 - . u o  -.158 -256 - .350  -.232 -.OB -.m 
.158 -.O% -.1% -.263 - .281 
.158  .044  -.076 -.13 -.213 

-.076 -.2% -.180 -.a7 
-.065  -.052 

-.258 -200 -2% -.a7 -.@2 -.&8 -.a 

0.398  0.354 0.244 0.177 0.065  -0.049  -0.089  -0.179  -0.176  -0.125  -0.132 -0.06 

.39 
.244 
.264  .162  .075 

-.031 
-.130 

-.203  -.176 
-.199  -.I25 

.366 
.346 

.289 
250 .174 .067 - .039  -.341  -.228 - .132 
222 

.058 
.128 

0 e 313 
.290 -0% -064 

.184  .038  -0.026  -.073  -.323  "361  "223  -.I32 
-.051 -.ax -.5n - . ~ 4  -A51 -.099  -.093 "067 

0.322 
0.309 0.087 0.053 

-.I79 
.62 -0.238 -.464  -.422  -.553  -.321 -.U5 -.O% 

-0.046  -0.209  -0.501  -0.334  -0.149  -0.102 -0.082 -0.049 

-.553 
"099 

-A27 -.424  -.474 - .586 - .265 - .lo2 -.a96 J .168 

- .025  -.322 -.j88 -.434 - .356 -.o* -.loo 
- .025 

.063 

- ~193 
-.2l3 -.379 -203 -.153 

-.n6  -.213  -.258  -.325  -.351 -287 -263 -.m -.loo , -.&6  -.045 

" 



84 NACA RM ~ 5 6 ~ 2 2  

(b) M = 0.80; a = 5.1' 

0 P.L. 0.242  0.158 0.037 -0.032 -0.123 -0.206 -0.197 -0.219  -0.137  -0.054 -0.0% -0.001 
80.0 
60.0 .242 
48.0 
43.0 .306 .076 -007 -.ZJ -.209 -.a8 -.097 
40.0 
32.0 .la 
29.0 
26.0 
20.0 0.321 
00.0 

-037 -.m3 - . zo  -.137 
.050 -.045  -.125 -.231 -.lo8 -.e54 

.I31 

.224 
- .038 

- . lo2 

"063 -0.156 -.lQ -.332 -.225 -.067 -.036 
.023 

.l28 
.302 .086 .050 - 0 0 %  -.391  -.213  -.@4 -.034 -.019 -.001 

- 
P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 

29.0 
32.0 

26.0 
20.0 
00.0 

00.0 
20.0 
26.0 
29.0 
32.0 
40.0 
43.0 
48.0 
60.0 

P.L. 
80.0 

__ 
P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

_. 

00.0 
20.0 
26.0 
29.0 
32.0 
40.0 
43.0 
48.0 
60.0 
80.0 
P.L. 

0.2% 0.232 0.m 0.057 -0.047 -0.151 -0.173 -0.237 -0.185 -0.087 -0.064 -0.015 

2% 
.l20 
.156 .&O -.045 

-.l% 
-.e08 

-.245 -.B5 
-.173 -.087 

-319 
-248 

.244 
.153 .072 -.&6 

.158 
"0% 

-. 140 -.314  -.163 .064 

-059 

.284 .070 -035 
0.302 -136  -.028 -0.102 -.136 -.335 -.281 - . n 5  -.oG 

-.076 -.m1 -.432 -.248 -.084 -.069 -.&2 -.Ols 

0.280 0.069 0.031 

-.& 0.295 .081 -0.161 -.292  -.277  -.402 -2% -.o70 -.063 
-0.069  -0.205  -0.425 -0.247 -0.081 -0.066 -0.037 -0.014 

-.275 
.017 

0.224 
.148 

- a 8  -.162  -.26J+ - . 3 0  -.231 -.On - .070 

.lll 
.026 

-.lo0 - .a7 -.254 
- . a 3  

-280 -.073 -&5 
-.2% 
-.267 -.224 -.2ll -.O% -.&5 -.070 -.014 

-2% -.ow 
.lll .025 -.083 -.138 -.214 

0.301 0.278 0.195 0.140 0.034 -0.085 -0.136 -0.237 -0.231 -0.129  -0.107 -0.028 

.301 
.I95 
.205 .ilk -027 

-.e57 - .1* -.266 -.I29 
- 2 7 2   - 2 3 1  

-260 
.264 

.204 
.172 -103 -.006 

.117 

- .lo7 -.425 -.273 - .lo7 
- .  

.036 
-.027 

"047 -0.109  -.152 - . 3 9  -.410 -.2& -.OS 0.239 .Lu 
.224 .024 -.OX? -.I31 -.272 -.541 -.% -.l% -.a -.060 -.028 

0.247 
0.232 0.Oll -0.027 

-.240 
-.cos -0.320 -.525 -.459  -.561  -.w6 - x 3  -.o% 

-.144 

-.418 -.bo0 -.461 -.539  -.245 - a 6   - . a 3  

-0.128 -0.292 -0.548 -0.357 -0.142 -0.100 -0.055  -0.029 

-.5G 

0.n3 
.OB 

"044 -*I9' - 2 9 7  -.358 -.W -.339 
- .2 l l  

-.l% -A62 

- .044 -.X21 - . 2 l l  -.252 -.317 
- -361 -.210 - .no 
-.344 -.278 -.239 -.no -.162 - . a 3  -.OW 
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TABU V.- Continued 

PRESSURE COZF?ICXWl'3 FOR REARI(ARD-LCCATE'2 SMALL FIAT-WINDSHIELD CANOFT 4 

( c )  M = 0.80; a = 10.2' 

i 
__ 
0.2 

-4.0 

- 
4.k 

__ 
P.L. 
80.0 
60.0 

43.0 
48.0 

40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

- 
00.0 
20.0 
26.0 

32.0 
29.0 

40.0 
43.0 

60.0 
48.0 

P.L. 
80 .O 

- 
P.L. 

48.0 
60.0 

43.0 
40.0 
32.0 
29.0 

20.0 
26.0 

00.0 

00.0 

00.0 
20.0 
26.0 

32.0 
29.0 

40.0 
43.0 
48.0 
60.0 
80.0 
P.L. 

0.161 0.104 0.002 -0.043 -0.131 -0.213 -0.221  -0.246  -0.149 -0.048 -0.040 0.012 

.161 
.002 
.027 -.063 -.139 

- .197 
-.248 -.m -.w 

-.247  -.149 

el33 

.172 

_ _  
-214 .039  -.037 -.146 -.227 -.266 -.os - . O b  

~ ~ 

0.141  0.173 0.082 0.035 -0.060 -0.167  -0.206  -0.276  -0.204 -0.076 -0.046 -0.OU 
.OB2 

.141 
- .19 -.2p -.204 

.lo? .017  -.069 - 246 - .197 - .076 
.226 *Ig3 JOB .028 -.09l -.181 -.SO -.170  -.046 

.X36 
.om - ~ ,_ 

-.002 

.216 .Ox) -.024 

-.w3 
-.Ogl -0.162  -.191  -.372  -.299 0.224 .on 

-.1b -.242  -.453 -.2b -.09l -.OS& -.030 - .OU 
- .061 

0.233 
0.219 o . 0 ~  -0.09 

-.ll3 
.026  -o.x)2  -.324  -.302 -A07 - . 2 Z  -.069 -.051 

-0.137  -0.243  -0.464  -0.246 -0.090 -0.080 -0.027 -0.011 

- .015 -.2* 

.117 

.027 
0.176 -.lo9  -.154  -.256  -.322 -.230 -.OD -.&? 

.089 -.@7 -.169 -237 -.274 -.OB1 -.037 

.OB9 .016 -.086 -.129 -.EO3 -263 -.2%  -.223 -.Lu -.037  -.047 - . O U  
- . a 6  -.2& - a 6  -.u1 

0.235  0.225  0.153  0.109 0.008 -0.114  -0.177  -0.209  -0.256 -0.121 -0.066 -0.015 

.235 
-153 
.158 .069  -.021 

- .074 - .258 -.335  -.256 
-.29 -.l21 

" 

.204 

. u 6  
.I& -099 .032 -.On - .176 -.506 -.2@ -.oG 

.062 
-.ll3 

-.043 
0.185 

.176  -.034  -.074 
.OW -.X24  -0.185  -.222 -.455 -.49 -.173 "092 

-.195 -.325 -.5& -.326 -.la -.on -.029 

- .032 
-.032 

-.I57 
-.a1 "315 -466 
-.I99 - .333 

- .320 -.UT -.m 
-.219 -.lo2 

-207 "199 - 2 3 3  -.2$ -.3w -.272 -.224  "102 -.os -.lo9 -.o= 
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0 P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 1 20.0 00.0 

-4.3 

43.0 
40.0 
32.0 

26.0 
29.0 

20.0 
00.0 

4.3 00.0 
20.0 
26.0 

32.0 
29.0 

40.0 
43.0 
48.0 
60 .O 

P.L. 
80.0 

P.L. 
80.0 
60.0 
48.0 
45.0 
40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

00.0 
20.0 
26 .o 
29.0 
32.0 
40 .O 
43.0 
48.0 
60.0 

P.L. 
80.0 

0.310 0.197  0.055  -0.012  -0.122 -0.220 -0.213 -0.223 -0.101 -0.060 -0.0% -0.005 
A55 - 250 -.m -.lo1 
,078 - . O B  -.133 

.lo3 .025 -.lo6 -236 -.a9 -.a36 - . O B  

. 19 

.310 

.402 
-237 

- .285 -.os0 -.I& 

. ~ 6  

-.072 

0.423  -207 
. lc5 

.399 .la .143 
.Om -0.106 -.141 "397 -232 -.Om -.d+3 

.023  -.n6  -.433  -.=5 -.ox -.042 -.~3 -.o@ 

0.388 0.300 0.160 0.0% -0.023 
.160 

-0.136  -0.165  -0.259 -0.146 -0.088 -0.072 -0.026 - .l38 
.j88 .201 .089  -.009 -.203 -.136 - . O B  

-.2w -.146 

.430 
.325 

.e31  ,139 .Oil - .110 -.324  -.139 - .072 
.j44 

.247 
.037 

e057  -0.026 -.073 -.%9 -2% -.m -.on 0.399 .224 .%a .162 2 9  

.158 

.003 -.128  -.474 -261 -.a36  -.065 -.&3 -.026 

0.326 

.189 

3 9  

0.585  0.155 0.122 

-.001 
0.403 .160 

0.009 -0.138 -0.474  -0.246 -0.083 -0.66 -0.041 -0.021 
-0.092 -.254  -.263  "526 -249 -.&I2 -.062 

.a31 
- .274 

224 
.074 

-.u4 -.156  -.274 

-.a39 -.1% -.2B 

.a% -.066 - 2 5  -.ug 
-.066 

- .414 - .255 - .079  -.051 

-.5n 
- . X 3  -.273  -.227  -.093 -.a -.e1 -.021 

- .389 -.077 -.064 
-209 -.093 

0.427 0.3W 0.252 0.187 0.066 -0.063 -0.llO -0.2% -0.183 -0.126 -0.127 -0.059 

.427 
.252 
.280 .172 .073 

-.os1 
- .151 

-.268 -.le3 
-.mo - 2 6  

.404 
.3m 

.321 
.269 .so .072  -.c55 -.442 -222 1.127 

.244 

.150 
.066 

0.352 .2@ . c58 -0.015  -.076 - .357  -.5p - .m -.x?? 
.331 .122 .09k -.027 -.174  -.535  -.503 - . U T  -.lo3 -.OB2 -.059 

0.361 
0.%5 0.108 0.075 

.084 
-.1U 

-0.209  -.5X,  -.428  -.TO5 -.280 -.E3 -.lo7 
-0.026 -0.200 -0.546  -0.406  -0.149 -0.lll -0.082 -0.049 

-.076 
-.548 

0.BU. 
.lo2 

-.437 -.430 -.503 - .608 -.246  -.ll9 -.@9 

.016 -.* -.395 -.w 

.016  -.084  -.202  -.250  -.352 

-264 

-.202 -.466 -.228 -.ll9 
-.4.U  -.407 -.2& -.U9 -.lo8 -.089 -.a9 

-.129 -.lo8 
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TABLE V.- Continued 

PRESSVRF C O Z G W X 3 h T S  FOR REARWARD-LOCATED S d A U  FIAT-WINDSKIELC CANOPY 4 

( e )  M = 0 . 9 ;  a = 5.1' 

- 
P.L. 

60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26 .o 
20.0 
00.0 

80.0 

- 

P.L. 
80.0 
60.0 
'18.0 
43.0 
40.0 
32.0 
29.0 
26.0 
m.0 
00.0 

- 
00.0 
20.0 
26.0 
29.0 

40.0 
32.0 

43 .O 
48.0 
60.0 

P.L. 
80.0 

P.L. 

48.0 
60.0 

43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

ao.0 

00.0 
20.0 
26.0 
29.0 
32.0 
40.0 
43.0 
48.0 
60.0 
80.0 
P.L. - 

0.235  0.157 0.041 -0.019  -0.126 -0.233 -0.246  -0.267 -0.140 -0.060 -0.038 -0.00: 

.235 
.d+1 - .241 
.061 - . O B  -.132 -.2% 

-.266 -.140 
-.ill -.060 

-300 .192 .os1 .004 - 2 6  -.240 -.286 -.loo -.038 
.247 

.131 

.039 
-.lo7 

0.327 242 -.OW -0.166 -.a6  -.4m "246 -.on -.&3 .m 207 .068 -.055 -.BO -.464 -2225 -.@+ -.Ogg -.017 -.001 

0.533 0.262 0.144 0.076 -0.037 -0.161 -0.203 -0.304 -0.192 -0.09 -0.062 -0.01: 
.144 -.148 -.316 -.iw 
.16j  .063  -.036 -.248 "179 -.OW -333 

.353 
.282 

.279 
.177 .09h -.a35 

.181 

-.148 -.399  -.167  -.062 

-.025 
.e32 

.317 .OB9  .@6 -.076 -.lw -.5m -.264 -.w -.on -.&2 -.011 
0.335 .155  -.016 -0.103 -.135  -.410 -.%2 -.120 -.073 

0.310 0.087  0.049 
0.326 . 0 9  -0.154 -.322 -.295 -.540  -.243 -.a1 -.on -0.069  -0.206 -0.512 -0.252  -0.093  -0.076  -0.041 -0.015 

-.058 

.035 
-.288 

0.255 
.180 

-053 
-209 -.149  -.272  -389 -.248 -.m2 -.om 

.144 -.083 -.176  -.264 -.378 -A84 -.053 

.144 
-.&7 -.%7  -.227 -.lo3 

.051 -.067 -.x?> -.2m -.X4 -.292  -.240  -.lo3 - . @ 3  -.078 -.015 

0.3% 0.3Og 0.219 0.164 0.050  -0.086  -0.146  -0.293  -0.230 -0.136 -0.097  -0.031 
.219  -.062  -.331 "230 
.231  .137 .Oh0 .3% 

.296 
299 

.241 

-.a3 -.264 -46 

.1% .I27 .oll -.lZO -.555  -.263 - .097 

.164 - .010 
-.024 -0.097 -.ln -.432 -.a -.B3  -.lo5 .C61 

.a65 .a7 .014 
0.279 .I37 

-.lo8 -.2n -.592  "478  -.151  -.lo5 -.a "031 

0.284 
0.271 0.032 -0.005 

- .210 .017 -0.299 -.578 -.456  "742  -.299  -.145 -.lo7 
-0.101 -0.277 -0.607 -0.452 -0.131 - 0 . ~ 3  -0.055 -0.030 

-.5n 

.066 

- .163 

- 2 6  

0.154  -.425 -.@ -.495  "567  -.E53 -.la 

-.005 

-.086 

-.1% 
-.m2 -.360 -.451 -.56 

-.4B 
-.x% -.m 

- .005 -.OP -.1% -240 -.*O -.3% -.3% -.248 -.@6 -.140 ,.086 -.030 
-.236 -.os6 
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TABLE V.- Continued 

PRESSORE CoHTICIRfJ?S FOR REARUAW-LOCAICED S L 4 U  FM"dIND5IEID CANOPY 4 

(f)  M = 0.9;  a = 10.2' 

deg $> aeg I Pressure coefficients for x11 of - 
-0.011 0 0.004  0.052  0.102  0.142  0.149  0.193  0.249  0.324  0.467  0.662 0.804 0 . 9  

0.2 P.L. 0.188 I E:: I .m 

0.264 

0.138 

.164 

.200 
.065 -.014 

.086 

.@37 
-.Om 

.052 .C%i 

-0.117 -0.232  -0.27l  -0.318  -0.162 -0.60 -0.048 0.OU 

- 2 6  -.133 -.& 
-.140 -.244  -.3$ -.llo -.048 

- -135 
"109  -0.209  -.224 -.M -.267 - .on -.OB 

"123  -.237 -.512 -.237  -.065  -.029 -.& .OX 

+.o 

26.0 
29.0 

.U9 32.0 
40.0 

.252  .131  .051  -.076  -.186 -310 -.174 43.0 
48.0 

.240  60.0 
80.0 

0.240 P.L. 

- .083 

00.0 
20.0 0.256 . O B  -.07g  -0.163 -.I% -.459  -.3$ -223 - .on  

0.205 0.109 0.063  -0.040 -0.171 -0.234  -0.360  -0.212  -0.085  -0.042 -0.01: 
,109 
.l35 .& -.052 

"142 -.385 -.212 - .285 -.207 -.a5 
.226 

- .Ob2 
.214 

.019 

.244  .037 -.06 -.142  -.251  -.559  -.282 -.UO -.lo1 -.028 -.OE 

+.5 00.0 
20 .o 

29.0 

43.0 

32.0 

0.204 -.091 -.136  -.256  "356  -.256 -.Of34 -.051 

0.247  0.027  -0.015 
0.261 

-0.137  -0.263  -0.551  -0.268 -0.m -0.091  -0.029 -0.016 

26.0 -045 -.os 
-0.1% -.353  -.3U  -.529  -.245  -.082 - .os 

-.278 
.001 

40.0 .149 

46.0 .056 
-.&9 -.148 -.29 -.3P -.093 -.& 
-.068  -.312 

.048 -.068 -.=3  -.204 "303 -.313  -.270 -.X?> -.dl4 -.@1 -.OX 
-.255  -.125 

- 
3.4 

29.0 

20.0 
00.0 

0.262  0.254  0.181  0.136  0.029  -0.ll4 -0.184 -0.M -0.245  -0.124 -0.070 -0.026 

.262 
.181 
.la . O B  -.cd+ -.on - .264 -.2& "124 

-.3%  "245 

-.OW 

.210  -.014  -.054 
0.218 .071 -.lo3 -0.174  -.270  -.502 -.ng -.lgO -.OW 

-.1D -.3m  -.646  -.457  -.237 -.084 -.O% -.026 

3.8 00.0 
20.0 I 
26.0 
29.0 
32.0 

43.0 
40.0 

48.0 
60.0 

P.L. 

0.235 
0.216  -0.036  -0.074 

- . O B  
- .243 

-0.174  -0.351  -0.666  -0.435 -0.208 -0.083  -0.033  -0.027 
-0.342 -.%3 -.467 - . T U  -.310  -.230 -.Ogl 

- .149 - .537 
.051 

0.133  -.362  -.346 -.W "515 -.2p -.169 -.050 

.008 "121 
-.234 -.2p -.%2 
-.1?9 

-.456 -.w -.c65 
-.254 -.O$ 

-.073  -.179  -.217 -.3C8 -.39 
-.382  -.377 - .e5 -.O$ -.065 -.OS0 -.027 
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TABIE V . -  Continued 

PRESSURE COE?FICIENpS F W  REARwARD-IacATH) SMALL FIAT-WINDSHIELD CANOPY 4 

(9) M = 0.55; a = 0' 

, deg I, deg 
Pressure  coefficients far X / L  of - 

-0.Oll 0 0.004 0.052  0.102  0.142  0.149  0.193  0.249  0.324  0.467 0.662 0.804 0.95 

40.0 

29.0 

ZQ.0 
00.0 

29.0 

20.0 
00.0 

20.0 

I P . L .  

80.0 

48.0 
60.0 

48.0 
60.0 

0.342 0.234  0.085  0.019 -0.092 -0.205 -0.215  -0.313  -0.~86 -0.070 -0.035 - 0 . d  

.?A2 
. 085 
.lo7 .003  -.093 

-.23 -.319  -.086 
-293 -.on -.070 

0.420  0.335  0.191  0.121 0.001 -0.127 -0.148 -0.287 -0.160 -0.095 -0.066 -0.025 

.420 
.l9l 
.226 .n6 .013 

- .130 
- .192 

-.m -.160 
-.137 -.OB 

.463  .255  .162  .033  -.097  -.423  -.127 -.I% 
.372 

.269 
.062 

.OB3  -0.008 -.e1 -.327 -.b -.lo3 "075 0.426 
.182 

.245 
.406  .185  .158 .025 -.OS -.442 -.X3 -.074  -.073 -.Ob2 -.025 

0.411 0.176 0.149 

-035 
0.431 .lea 

0.033 -0.102 -0.446  -0.449 -0.077 -0.069 -0.03 -0.015 
-0.051 -.z4 -.m2 -.486  -.422  -.073 -.068 

-.212 .lu 
0.362 

.258 
-.61 -.lo6  -.229 - .353 -.bo0 -.072 -.a9 

.2jo 
.u9 

-.046 -.131  -.237 

.230 .ll4  -.023 -.081 -.189 
- .023 

- .4z -.on -.& 
-.% 
-284 -. 3 u  -. 342 - .OB4 _. 066 -.&9 - .olg -.329  -.OS4 

0.459 0.408 0.287 0.225 0.105 -0.039 -0.087 -0.229  -0.427  -0.139  -0.125  -0.059 

.459 
2 8 7  
.3u .2ll .no 

- .028 
-.u4 

-258 -.be7 - .416 - .I39 
.434 

.. 

0405 .299  .222 .lo7 - .038  -.452  -.322 
-352 

-.125 

.271 
-099 

.X32 

.358  .146  .E23 
0.378 .231 .OW 0.022  -.OB3  -.325  -.>a6  -.231  -0130 

. o u  -.242  -.503  -.679  -.174 -.EC -.OW -e059 

.C61 

.061 

-.117 
-.324  -.346  -.426 - 3 3  4 5 1  -.137 
-.X39 

-.&o -.X39 -213 -.308 
-.453 
-.4@  -.437 -A32 -.X5 "137 -.079 "*&5 

-.387 -.E25 
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, deg I, deg 
Pressure  coefficients for x/l of - 

-0.Ol.l 0 0.004 0.052 0.102 0.142  0.149  0.193  0.249 0.324 0.467 0.662 0.804 0.W 

0 

60.0 

P.L. 
80.0 

48.0 
43.0 
40.0 
32.0 

26.0 
29.0 

20.0 
00.0 

29.0 

20.0 
00.0 

20.0 

29.0 

40.0 
43.0 
48.0 
60.0 
80.0 
P.L. 

8.7 P.L. 
80.0 

48.0 
60.0 

43.0 
40 .O 

32.0 

43.0 
48.0 

P.L. 
80.0 

0.257 O.l.82 0.063 0.003 -0.103 -0.221 -0.240 -0.359 -0.146 -0.059 6.035 0.00: 
.O63 - 2 3 3  -.360 -.1w 
.081 -.012 -.lo8 

200 .M9 -.loo -227 -.431 -.lo0 - - 035 

.257 

.323 
. a 5  

272 

-293 -.115 -.OW 

.151 
-.a33 

0.351  .162 -.035 -0.158 -.167  -.422 -.419 -.082 -.042 
.063 

-339 -127 -093 -.&1 -.154 -.460 -.398 -.On -.O39  -.013 . 0 0 i  

0.359 0.288 0.164 0.102 6.012 -0.154 -0.184 -0.336 -0.266 -0.086 -0.054 -0.01f 

.359 
.164 
.I& . a 6  - .on 

- .149 
-.229 -227 -.Of36 

-.353 -266 

.%3 
.308 

-304 
.197 . l l7 - e 0 1 3  

.200 

- .146 -.489  -.193 - . e 4  

- . 001 

0 . 3 9  0.106 0.075 

- .034 
0.350 .119 -0.126 -.JOT - 2 6 2  -.535 -.413 -.lo0 -.a2 

-0.041  -0.175 -0.489 -0.447 -0.116 -0.080 -0.036 -0.013 

-0% 
"259 

0.281 
.206 

. e 2  
-.OW -.X24 - 2 5 3  - .362 - .409 - .093 -.on 

.171 -.O62 -.la - 2 4 9  - .410  -.093 -.Ob5 

.171 
- . ou  -.3% -.361 -.la3 

.079 -.ob4 -.OS -.197 -.3Cg -.W9 -.3v -.lo8 -.&5 -.073 -.015 

0.370 0.541 0.247 0.194 0.080 -0.067 -0.135 -0.276 -0.525 -0.130 -0.080 -0.033 

-370 

-332 

2 4 7  - .045 "313 -525 
. a 7  .164 .o€a 

-332 

.270 

-193 "7 -.lW 

2 2 2  .154 -038 - .lo3 -.5% -.*2 -.a0 

.I90 
.OX3 

.ooB -0.062 -.lp -.405 "678 -253  -.u6 0.309 .160 
.09l 

.297 -070 .&3 -.O69 -.324  -.561 -.723 -252 -.lo3 -.W+ -.035 

0.313 
0.298 0.053 0.021 -o.on -0.276 -0.560 -0.725 -0.239 -0.123 -0.042 -0.032 

-0.274  "517 -.M -.6% -.5% -.222 -.lo4 
*OB -A86 

- 203 - -527 

0.186 -OgB -.406 - 3 3  -.us "555 "446 "220 - .m 
-029 

.029 -.061 -.LBO -.U3 -.300 

- 230 
-.303 -.323 -.409 - .540 
-.m - . a 9  -.3% -.loo 

-.2a -.050 

"418  "418 -A19 -200 -.OW -.I22 -.032 
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TABLE V.- Continued 

PRESSURI COIBTICIIXWS FOR P.F.ARW~-IJJCATED SMALL FIAT-WINDSHIELD  CANOPY 4 

(i) M = 0.95; a = 10.2' 

3, deg 6, de8 
Pressure coefficients for x11 Of - 

-0.Oll 0 0.004 0.052 0.102 0.142 0.149  0.193  0.249  0.324  0.467  0.662 0.804 0.9: 

T 60.0 
48.0 
43.0 
40.0 

29.0 
32.0 

26.0 

I 00.0 
20.0 

-4.1 

4.5 

- 

-8.4 

8.9 

P.L. 

60.0 
80.0 

43.0 
48.0 

40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

00.0 
20.0 
26.0 
29.0 
32 .O 
40.0 
43.0 
48.0 
60.0 
80.0 
P.L. 

~ 

0.208 0.153 0.043 -0.002 -0.103 
.043 

-0.235  -0.260  -0.391  -0.218  -0.048  -0.055 0.OU 
-.228 -.398 -.218 

.208 .067 -.020 - a 4  

.260 .OD .ow -.l20 
.183 

.224 
.lo3 

- . n 6  

-. 
-.243 

307 
~. -.177 "048 

-.4& -.153 -.055 

.016 
0.287 

.276 .075 . O X  
.lo4 -.087 -0.209 -.215  -.445  -.428 -.u4 -.026 

-.lo1 -.214  -.492 -.3% -.117 -.On .002 .011 

0.257  0.224 0.128 0.083 -0.020 -0.165 -0.219  -0.362  -0.335  -0.069  -0.040 -0.013 
.l28 
.156 . 6 7  -.030 - .265  -.297  -.069 

-.145 
-257 

-.39 -.335 

.249 
.273 -152 .075 -.050 

.240 
-. 193 "552  -.239 -.0b0 

.142 
-.054 

.046 

.269  .062 .021 
0.279 .118 "046 -0.144  -.l90  -.430  -.559 -.& 

- . n 6  -.236  -.520  -.463 -.BO -.I& -.m9 -.013 

0.275 0.053 0.014 
0.286 .OB -0.165 -.330 -.29 -.531 -.4@ -.149 -.021 

-0.105  -0.241  -0.532  -0.459 -0.188 -0.104 -0.031 -0.021 

- .065 
- .255 

.025 

0.229 
.178 

-.071 -.lo8 -.237 - .348  -.419 -.136 -.042 

.147 

.147 

.086 
-.045 -.u9 -.217  -.369 - .143 - .025 
-.a4 "315 

.073  -.&4 -.a5 -.180 -.302  -.306  -.391 -269 -.025 -.a2 - . ~ 1  
-.385  -.169 

P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

0.283 0.275 0.1% 0.157 0.050 
.l% 

-0.09 -0.175 -0.323  -0.529  -0.089  -0.066  -0.022 
-.060 

.283 .26 .ll8 .020 -.267  -.433 - a 9  
-.367  -.529 

.246 
.265 

.203 
.152  .035  -.026 - .165  -.613 -.330 -.066 

.ll9 
-.62 

.014 

.243 .017 -.017 
0.250 .lo1 -.061  -0.140  -.229 -.473 -.'I27 -.305 "064 

-.138 -.364  -.591  -.649  -.369  -.063  -.025  -.022 

40.0 
43.0 
48.0  -.OB9 

-.221 -.2p -.349 -.476 -.X30  -.012 - .151  -.4& 
-.&2 -.151 -.X36 -.270 -.387 "386 -A02 -.I35 -.012 -.ob -.024 

-.393  -e155 
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6. deg 
Pressure  coefficients for X / Z  of - 

-0.Ol.l 0 0.004 0.052 0.102 0.142 0.149 0.193  0.249 0.324 0.467 0.662 0.804 0.9: 

0 P.L. 
80.0 
60.0 
48.0 
43.0 
40 .O 
32.0 
89.0 
26.0 
20.0 
00.0 

-4.3 
80.0 
P.L. 

60.0 
48.0 
43.0 
40.0 
32.0 
29.0 

20.0 
26.0 

00.0 " 
4.3 00.0 

20.0 
26.0 

32.0 
29.0 

40.0 
43 .o 
48.0 
60.0 
80.0 
P.L. 

- 
-8.7 

- 

8.7 

- 
P.L. 
80.0 

48.0 
60.0 

40.0 
43.0 

32.0 
29.0 
26.0 
20.0 
00.0 

- 
00.0 
20.0 
26.0 
29.0 

40.0 
32.0 

43.0 
48.0 
60.0 
80.0 
P.L. 

0.375 0.265 0 x 5  0.055 - 0 . ~ 8  -0.170 -0.189  -0.271  -0.182 -0.151 -0.129 -0.04: 

.375 

,467 

.l.l5 - .2oB -.274 -.X32 

.138 .035 -.& 
-160 .093 -.037 -.178 -.353 -.172 -.129 

.244 

.302 

.367 

- .275 - .174 - .151 

-.06 

0.481 .259 
.169 

.455 .227 .205 
.06g -0.051 - .on  -.353 -.%-I -.163 -.132 

.076 -.042 -.3p -.m -.150 - . u g  - a 6  -.a: 

0.456 0.363 0.220 0.154 0.033 -0.0% -0.109 -0.240 -0.251 -0.176 -0.166 -0.06: 

.456 

.500 

.2x) - .lo2 -.254  -.251 

.281 .1* .06g -.& -.367 -0239 - .166 

.255 .149 .045 
.3go 

.404 

- .161 - .242 - .176 

.299 . 0% 
0.459 2 7 8  

.219 

.440 .21g .194 
-121 0.029 -.OW -.287 -.423 -.218 -.@ 

. 6 5   - . e 6  -.%5  -.457 -.180 -.m -.137 - . 6 5  

0.442 0.208 0.185 
0.462 .213 -0.018 -.207 -.180 -.472 -.4U. -.182 - . E 7  

0.072 -0.064 -0.3%  -0.436 -0.193 -0.158 -0.19 -0.065 

.& 
2% 

-.I99 

0.393 
.284 

.14C 
- . 6 3  -.ow -.211 -, 329 -.3n -.168 - .149 

.256 -.035 -.W -.233 - .410 -.163  -.157 

.256 .lj4 -.ow -.m2 -.163  -.2>3  -.281 -.317 -.168 -.157 -.149  -.065 
-.OW - .318 -.w3 -.la 

0.490  0.435  0.316  0.257 0.137 -0.004 -0.052 -0.194 -0.3% -0.216 -0.232  -0.0% 

.4go 
.316 
. j42  2 4 3  .144 

.007 -.m - . 9 5  
-.054 -.445 - . a 6  

.464 
.435 

3 3  
.328 .258 .143 .ooo -.3% -.4I2 -.232 

-303 
.I37 

.a8 

.3g4 . B o   2 6 2  .056 -.210 -.443 -.599 - 2 5 4  -204 -A89 -.Os 0.411 .264 .I31 0.63 -.037 -.281 -.524 -e332 -.a5 

0.423 
0.406  0.162  0.135 

A38 -0.144 -.421  -.352  -.6@ -.658 -246 -2l.l 
0.050 -0.131  -0.452 -0.606 -0.279 -0.210 -0.186 -0.09 

- . a 3  
-.477 

-.020 

0 2 8 7  
.170 

- . O B  
-288 -.3B - . 3 9  -.542  -.435 -246 -.19 

- .192 -.419 
. ogl -33'4 -.332 -.bo1 

.og1 - . ou  -+92 -.I& -.274 -.3n -.407 -.410 -.22U -.241 -.1w -.OS 

-.561 
-.362 - 2 2 0  

-.242  -.241 



~ ~ _ _ _ _ _ _  

NACA RM ~ 5 6 ~ 2 2  

0 

60.0 

P.L. 
80.0 

48.0 
43.0 
40.0 
32.0 
29.0 

20.0 
00.0 

26.0 

- 
P.L. 

60.0 
80.0 

48.0 
43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

00.0 
20.0 
26.0 
29.0 
32.0 
40.0 
43.0 
48.0 
60.0 

P.L. 
80.0 

P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 

26 .o 
29.0 

20.0 
00.0 

00.0 
20.0 
26.0 
29.0 

40.0 
32.0 

43.0 
48.0 
60.0 

P.L. 
80.0 

- 

T I 
.35l 

.248 

.305 
.I33 .067 -.a1 -.1% "390 -.199  -.x24 

0.383 0.315 0.19 0.1% 0.024  -0.ll9  -0.149  -0.291  -0.334  -0.188  -0.150 -0.022 

.383 
.1% -.u6 -.306 -.334 
.217 .122 .M7 

.'1% 
-.1* -.m -.188 

..u6 -.4% -.286 ,.150 

.144 
0.393 

.375 .144 .ll9 
2 0 9  .E6 -0.039 -.og4 -.341  -.484 -.233 -.176 

-.012 -.139  -.433  -.466  -.201  -.X33  -.130 -.022 

0.365 0.137 0.109 

.004 
0.378  .149 

0.000 -0.140 -0.443 -0.449  -0.214 -0.186 -0.131 -0.015 
-0.092 -.270 -.232 -.503 -.bo -.1% -.l90 

.OW+ 
- .228 

0.312 
.239 

.m 
-.O@ - .os -.220 -.329 -.%l -.187 - .171 

.203 -.OX -.ll4  -.216  -.%7  -.186 -A57 
- .oll  

.203 .no - .ou -.@7  -.160 -.275 -.282 -.337 -.I% -.UT -.171 -.015 
-.311 -.350 -.1% 

0.289 0.212 0.09 0.044  -0.064 -0.197 -0.204 -0.314 -0.237 -0.160  -0.124 -0.005 

.289 
.09 
.117 .026 -.on 

-.212 - 267 -.a0 -.160 
-.318 -.237 

- 

- 

0.397  0.372  0.279  0.227 0.117 
.279 -.oca 
289 .198 .lo5 -.164 -.603 -246 

-0.031 -0.09 -0.242  -0.494  -0.246  -0.183  -0.038 

.397 
-278 -.494 

. '164 

.E8 

.330 .lo1 .C80 
0.341 . W  .049 -0.021 -.123 -.%? -.628  -.326 -233 

-e029 -.W4 -.509  -.674  -.313 -.227 -.141 

0.220 
-137 

-.%3  -.346 -.bo1 "509 -.421 -.293 -.19 

.066 

.066 

-.ow 
-289 -.2g1  -.364 - .159 

-.02l -.159  -.176  -.257 
-.403 
-.373 -.385 -.3% -.183 -.244  -.199  -.a5 

-.506 -.305  -.244 
-367 -.le3 

93 



94 NACA FM ~ 3 6 ~ 2 2  

- 
0.2 
- 

P.L. 
80.0 
€0.0 
48.0 

40.0 
43 .O 

32.0 
29.0 
26.0 

00.0 
20.0 

P.L. 

60.0 
80.0 

43.0 
48.0 

40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

- 

32.0 
29.0 

40.0 

40.0 
43.0 

60.0 
80.0 
P.L. 

43.0 
40.0 

00.0 
20.0 

43.0 
48.0 
60.0 
80.0 
P.L. 

0.90 0.198 O.oB9 .0.045 -0.048 
.@9 

-0.190 -0.U7 -0.343 -0.289  -0.165 -0.133 -0.003 
-3% 

.250 
- .352 - 2 8 9  

.228 

.263 

.llO .032 -.059 -.261 -.a3 -.165 

.M1 .E1 .054 -.& -.zoo -.432 -.227 "133 

.143 - .065 

0.326  .142 -.037 -0.151  -.169  -.393  -.399 -.192 -.145 
.4,8 

.315 .lo9 .Ob -.e5 - 2 7 4  -.4J+6 -.367 -31 -.132 -.W -.m3 

0.290 0.259 0.163 0.123 0.024 
.163 

.I.% .L12 -.O& -.151 -.516 -.307 -0137 

.176 

-0.123 -0.181 -0.327 -0.3% -0.19 -0.137 -0.040 
-.lo6 

.290 

.304 

"352 -.3% 

.283 

.ET5 

.191 -104 .Ol3 -.228 -.365 -.E8 

-.O@ 

0.509 .150 
.084 

.Wl a94 -059 -.a -.202 -A77 -.454 -.234 -.2> - . n 9  -.& -033 -0.CS8 -.156 - .X7 -.535  -.257 -.lea 

0.262 

.la1 

.la1 

0.317 
0.307 0.087 0.4,3 

-.os 
. lo2 -0.U7 -.274 -.249  -.479 -.377 -.202 -.la 

.&O 

-0.060 -0.193 -0.478 -0.41.1 -0.237 -0.232 -0.115 -0.05 

-.203 

.213 
-.033 -.E56 -.184 -.298  -0585 -a199 -.1% 

.122 
-.009 -.073 -.la 

. l l 4  -.& -.042 - .E9  
-.004 -.275 "353 "237 

-.3% - .207 - .154 

-.262 -.268 -.353 -.237 -.1% -.136 -.03 

0.314 0.315 0.240 0.200 0.09 -0.047 - 0 2 9  -0.273 -0.249 -0.253 -0.170 -0.W 
.240 - .016 -.JIB -.549 

.314 

.274 

.246 .161 .069 -.227 -.a2 -.253 
.302 

.235 
.185 .lZ4 .016 

.152 

- . l l 4  -.57J -.417 - .170 
- .024 . ~~ 

.052 

.274 .046 .OB -.097 -.356 -.559  -A76  -.437 -.201 -4.27 -.W 
0.280 .132 -.02l  -0.0% -.lea -.433 -.7u -.360  -.209 

0.297 
0.280 0.023 -0.04, 

- .172 
.019 

-0.0% -0.307 -0.563  -0.650 -0.393 -0.~01 -0.127 -0.041 
-0.257  -.476 - .4U -.6% -.W -.349 -.322 

- .093 
-.442 

0.200 
2 2 4  

-.)E -.280 -.348 - .454 "393 "303 "197 

,081 

.081 -.002 - .E3 -.146 -.221 

-.048 
-.197 -.224 -.2% 
- . E 3  - .353 

-.339  -.349  -.%9 -.205 -..I66 -.197 -.&: 
-.432 -.226  -.166 

-.363 -.205 



NACA RM ~ 5 6 ~ 2 2  

TABLE V.- Continued 

PRESSLIRE COEFFICIEVIS FOR REARWARD-LOCATED WALL FIAT-WINDSBIELD CANOPY 4 

(m) M = 1.02; a = 0' 

0 P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

0.409  0.305  0.155 0.098  -0.012 -0.127 -0.149  -0.225 -0.174 -0.138  -0.127 -0.061 

.409 
-155 
.176 . a 3  -.019 

- .161 - .224 
-.233 -.174 

-.163 -.138 

.4% 
.337 

.201 .14 .oc6 

.276 
.3% 

- .130 -. 3ll -.159 -.127 

.205 
.041 

0.503 .292 -108 -0.009 -.031 -.297  -.335  -.146 -.X3 .w 258 .237 - l l O  -.Om -.330  -.352  -.135  -.117  -.ll3 -.C# 

P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

00.0 
20.0 
26.0 
29.0 

40.0 
32.0 

45.0 
48.0 
60.0 
80.0 
P.L. 

- 
P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

Do.0 
20.0 
26.0 
29.0 
32.0 
40.0 
43.0 
48.0 
60.0 
80.0 
P.L. - 

0.491 0.401 0.258 0.1% 0.079 
.258 

-0.056 -0.068 -0.13 -0.246 -0.164  -0.161 -0.08: 
-.0a 

-491 .289 .192 .O% -.114 
-.e08 -246 

.425 
-.235 -.la 

.255 

.466 .251 230 
0.486 .307 .160 0.073 .014 - .2U -.388 -.201 -.144 

-105 -.027 -.347 - .a2  -.la -.142 -.e 

0.490 
0.470 0.241 0.222 

.lo8 
.248 0.031 -.147 - . ~ 6  -.397 -.)a 0.lU -0.021 -0.93 -0.390 -0.171 -0.137 -0.127 6.07f 

"159 -.137 

-.135 
.169 

.319 

.I83 
0.424 -.om -.ob0 -.152 -267 - .330 -.146 - .142 

.e* .OU -.o72 -.164 - .352 -.14o -.136 

2% .17a .Ob2 -.013 -.KE -212 -236 - 2 7 1  -252 -.136 -.14z -.07c 
.042 -.268  -.262 4 5 2  

~~ ______~  

0.519 

-519 

.455 

~~ ~ 

0.467 0.347 0.29 0.175 0.029 -0.014 -0.154  -0.365 -0.208 -0.227 -0.127 
.97 .042 - .B3  "365 

.358 .29 .1* 

.334 

.292 .167 o . 1 ~  -.a% -.247 -.487 -.318  -.203 

.371 276 .181 -.&O -A36 -2% 
.466 

A14 
A33 -.354 - . a 7  - .227 

253 

OO4j8 .421 .W .1% 

.173 

.O% - . B 3  -.408 -.>@ -.239 - . 1 ~  -.I% -.mi 

0.434 0.194 0.166 

-.m 
0.454  .172 -0.105 -.35 -.2& -.55 -.601 -.219 -.191 

0.081 -0.093 -0.3%  -0.542  -0.253  -0.191  -0.176 -0 . l l6  

.019 
-.427 

0.323 
.2ca 

-.M 
-.318  -.320  -.358 -A71 -.3* -.2B 4 8 6  

-135 -.281  -.293  -.321 "505 -.a4 -.a9 

-135 
- .152 "370 -.324  -.201 

.O% -252 -.151 -.2l9  -.328  -.361 -.j64 -.Po1 -.219 -.le6 -..ll6 



NACA RM ~ 5 6 ~ 2 2  

TABU V.- Continued 

PRESSWE  COEFFICWPS FOR MHARD-LOCATH) 91RLI. FLAT-WINDSBIELD  CANOPY 4 

(n) M = 1.02; a = 5.1' 

~~ 

Pressure  coeff ic ients   for x f 1 of  - 
-0.Oll 0 0.004 0.052  0.102  0.142  0.149  0.193  0.249  0.324 0.467 0.662 0.804 0.9 

1, deg #, deg 

43.0 

29.0 
26 .o 
20.0 
00.0 

- 
-4.3 

4.3 

-8.7 

- 

8.7 

- 
P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

- 

00.0 
20.0 

29.0 
26.0 

40.0 
32.0 

43.0 
48.0 
60.0 

P.L. 
80.0 

P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

~ 

00.0 
20.0 

29.0 
26.0 

40.0 
32.0 

43.0 
48.0 
60.0 
80.0 
P.L. 

0.326  0.256 0.140 0.089  -0.015 -0.153 -0.167  -0.270  -0.254  -0.150 -0.125 -0.0: 

.326  .156  .074  -.019 

3 4  .174  .lo9 -.017 "1.50  -.355 -.m -.125 

~~ 

-140 -266 -.2m  -.2% 
-224 -.202 -.150 

.285 

.141 

.399  .l9l  .165 
0.410 .226 .045 -0.071 -.@9 -.337 -264 -.161  -.132 

-038  -.079 -.372 -.357 -254 -.131 -.lo5 -.e 

0.425  0.354  0.232  0.176 0.068 -0.082 - 0 . U  -0.249  -0.332  -0.179  -0.152 -0.0: 

.425 
.232 
.250  .160  .070 

-.082 
-.154 

-.266  -.332 
-.307 -.179 

.448 *374 -262 .la7 .072 
.368 

-.052 
. .  

.3% -278 - .152 
265 

.I78 
.081 

0.422  .238 .O% -0.003 - . 6 3  -.299 -.a9 -.217  -.166 
.kc$ .175 .154  .024 -.1@ -.393 "448 -.le5 -.173 -.130 -.Ol 

0.397 0.172 0.149 

.044 0.4ll .la3 
0.042 -0.09 -0.39 -0.401 -0.19 -0.167  -0.126 -0.06 

-0.045  -.212 -.le€ -.440 -.362 -A63 -.ln 

- .171 
.ll9 

0.544 
.275 

-.022 -.050  -.166 - .276  -.340  -.160 -.la 
.153 

239 .om -.67 -.160  -.338 

.239 .m . o x  -.017 -.m "232  -.241  -.294 -.175 -.168 -.& 
.031 

-.E8 -.137 
- .268  -.288 -.175 

0.428  0.406 0.312 0.263  0.155 .312 0.039 .027 -0.057 -0.201  -0.449  -0.227  -0.179  -0.09 

e322  .232  .143 .428 
-.2% "49 

-.u4 -.559 -.227 

0.362  0.119  0.091 0.010 -0.207 -0.458  -0.621  -0.289  -0.216  -0.142  -0.09 

4 0 6  
0.377 204 -0.181 -.418  -.360  -.584  -.513 -.2& -.226 

-.O% 
-.433 

"_. 

0.253 

.lo4 

.104  .019 -.w, -.u9 -.216 

.174 

-.052 
-.3%  -.303 -.Dl "3 -.% -.264 -.191 

-.258 -.237 -.318 - .461 -.276  -.237 
-.I33 -.359 

-.329  -.345  -.351  -.165  -.237 -.Wl -.09 
-.330 -265 



NACA RM ~ 5 6 ~ 2 2  

TABLE V.- C o n t i n u e d  

97 

PRESSURE COEFFICIENTS FOR REARUARD-LOCATED 9.IALz. FU!I"WINLlS?[IELD CANOPY 4 

( 0 )  M = 1.02; a = 10.3O 

32.0 

0.288 0.228 0.115 0.075 -0.020 
. n5  

-0.164 -0.186 -0.36 -0.258 -0.151  -0.133 -0.03 

.288 

.343 

- .165 - . x 6  - .258 
.l% .055 -.036 - -235 -.222 -.151 

.142 .080  -.040 - -177 -.382 -.2U1 -.133 

A73 

.262 

.298 

I 
P.L. 
80.0 
63.0 
48.0 
43.0 
40.0 
32.0 

26.0 
29.0 

20.0 
00.0 

00.0 
20.0 
26.0 
29.0 
32.0 

43.0 
40.0 

48.0 
60.0 

P.L. 
80.0 

- 
P.L. 

60.0 
80.0 

48.0 
43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
2U.0 

03.0 

26.0 
20.0 

29.0 
32.0 
40.0 
43.0 
48.0 
60.0 
80.0 
P.L. i 

0.318 0.286  0.191  0.152 0.055 
2 9 1  -.074 
.221 .l36 . a 6  -.191 -.330 -.179 

-0.088 -0.145 -0.281 -0.368  -0.179  -0.133 -0.061 

.318 
-.308  "368 

.313 
.333 

.~ 

.305 
.217 .144 .032 - .117 -.456 -.280 -.133 

- _  
.m7 

.026 

0.343 
0.334 0.117 0.084 -0.026 -0.164 -0.445  -0.405 -0.226 -0.221 -0.115 -0.07; 

.128 
.003 

-0.089 -.250 -.224 -.462 -.348 -.le4 -.I57 

.086 
-.182 

0.288 
.241 

.148 
-.019 -.&5 -.155 -.270 -.346 -.1@ - .I35 

.208 .016 -.@4 -.140 - .313 

.208 .l38 .019 -.014 -.lo1 
.01g -.244 -.311 "208 

-.la1 -.139 

- .Z7  -.238 -.314 -.Bo8 -.139 -.135 -.072 

0.339 0.339 0.265  0.226 0.128 
.265 

-0.018 -0.091  -0.242  -0.491  -0.234 -0.168 -0.079 
.a10 

.339 .274 . a 9  .099 - .186  -.589  -.234 
-.285 -.491 

.332 
-307 

.. 
.218 .156 .051 -.a1 -.520 -.390 - .168 

-268 
.la5 

.Oll 
.088 

.306 .083 .056 
0.310 .164 .018 -0.062 -.146 -.381 -.646 -.337 -.I% 

"059 - e 3 1 0  -.497 "607  -.397 -.a7 -.UJ -.07: 

0.327 
0.311 0.056  0.029 -0.060 -0.272 -0.219  -0.646 - 0 . B  -0.187 -0.126 -0.075 

.052 -0.222 -.442 -.371 -.a1 4 3 0  -.321 -.322 - .140 

-.61 
-.412 

- .l%o 
-.013 

0.230 -.286 -.251 -.310 -.411  -.363 -.277 -.197 

. l l 4  -.172 -.19 - .a9   - . 4o l  -.204 -.156 

.ll4 -.LE2 -.os4 -.x32 -.3m "313 -.331 
-.0* -.X4 "327 

-.156 -.ig -.075 



98 NACA RM ~ 5 6 ~ 2 2  

TABU Y.- Continued 

PRESSURE COETFIClRfJ!S FOR P&%WAFO-L!XATED SULL FIAT-XINDSBIEU) CANOPY 4 

(p) I4 = 1.08; a = 0' 

Pressure coef f ic ien ts  for X/Z of - 
-0.Oll 0 0.004 0.052 0.102 0.142 0.149 0.193  0.249 0.324 0.467 0.662 0.804 0 . a  

0 P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

0.449  0.332 0.176 0.131 0.022 
.176 

-0.087 -0.~10 -0.165  -0.116  -0.086 -0.on -0.011 
-.I29 -.ln - . n 6  

.197 .=6 .011 -.184 -.U - . a 6  .449 
-369 

. 5 P  
-.-, 
.43l 

.219  .167 .045 - .a1 -.249 -.lo8 - . o n  
-300 

.a0 

-152 0.032 .017 -.246 -.280 -.lo1 -.on 
-246 

. X 3  .286 .276 
.317 0.537 

e158 .@A -.261  -.2% -.OW -. 069 - .&4 "014 

-4.4 P.L. 
80.0 
60.0 

43.0 
48.0 

40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

0.528  0.426  0.278  0.224  0.109 
~~ 

-0.016 -0.039 -0.135 -0.19 -0.ll3 -0.106 -0.033 
278 
.3u 2 2 2  2 6  -.o* -.179 - .U3 .528 

- .034 -.147 -.19 

-457 

2 %  
0.521 

.502  -282  .269 
.335 -205 0.117 .046 -.197  -.316 -.1y -.o% 

.152 .015 -.275 -.361 -.u1 -.og3 -.082 -.033 

0.505 0.268 0.252 

.141 
0.526 .270 0.065 -207 -.o* -.355 -.339 - . n 3  -.og4 

-.le 

0.461 .356 .002 - .os - .uo  - .228 -.2W -.099 

0.155 0.012 -0.283 -0.360 -0.124 -0.094 -0.089 -0.031 

.I93 

.P1? 
-.101 

.331 

.331 

--- , 

.036 

.001 -.056  -.146 -.318 -.09 -.09l 
-.237 -.210 -.o* 

. 2 l l  .036 .011 -.081 -.l78 -.13 -.220 -.O% -.091  -.lo1 -.OX 

- 
P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26 .o 
20.0 
03 .o 
- 

w.0 
20.0 
26.0 
29.0 

40.0 
32.0 

43.0 
48.0 
60.0 
80.0 
P.L. - 

0.550 0.492 0 .3P 0.320 0.206  0.069 0.030 -0.097 -0.274  -0.141  -0.154 -0.W7 

-550 
- 3 P  
-3% .309 . a 4  

-073 - .023 
-.122 -.274 

- .324 - .141 

.533 
.499 

-459 
-390  -325 2 1 9  -077 -.2n -.376 -.154 _ _  
-372 

.21? 

0.482 0.241 0.209 

-.002 
0.501 2 1 9  

0.123 -0.084 -0.336 - 0 . 4 9  -0.205 -0.144 -0.124 -0.024 
-0.068 -.314 - 2 6 3  -.4g1 "577 -.172' -.la 

- .402 
.066 

0.373 
.a8 

"278 -.299 -.345 -.444 -.344 - 2 7 4  - .127 
.184 

.184 .On -.130 -.135 -.197 

-001 
-.247 -278 -.331 - .130 

-A74 -J80 -.193 
- .332 
-.29 "314  -.307 -.139  -.W3 -.I27 -.024 

-270 -.139 
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TABLE V.- Continued 

99 

PRESSURE COEFFICIEWS FOR REXRWARD-IJXATEE .WALL FM-WINDSHIELD CANOPY 4 

(9) M = 1.08; a = 5.1' 

I, deg 
~ressure coefficients for x11 of - 

-0.O.U 0 O.@A 0.052  0.102  0.142  0.149  0.193  0.249  0.324  0.467  0.662 0.804 0.W 

P.L. 
80.0 
60.0 

43.0 
48.0 

40.0 
32.0 
29.0 
26.0 
20.0 
00.0 - 

P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 

26.0 
20.0 
00.0 

29.0 

- 

40.0 
43.0 
48.0 
60.0 
80.0 
P.L. 

P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 

0.339  0.272  0.160  0.126  0.028 -0.101 -0.121  -0.208  -0.174  -0.093 -0.075 -0.od 
260 
.180 .uo .ole - .183 - .150 - .093 

-.122 
.339 

-.212  -.174 

- 5 0 7  
.401 

-_-,  

367 
.194  .147  .03l  "099  -.283  -.141 -.on 
.244 

.045 
.185 

.427  .226 .210 
0.436 .256 .Os -0.021 -.037 -.282  -.2%  -.121 -.OB0 

.O% -.OX3 -.294  -.297  -.ll6  -.076 -.e4 -.a@ 

0.425  0.365  0.255  0.213  0.109  -0.032  -0.063  -0.184  -0.268 -0.~7 -0.091 -0.001 
.255 - .036  -.197  -.268 
.279 .200 .u1 .425 

.454 .292 .229 .l23 -.033  -.312 - .218 - .091 .399 

.401 

- .lo9  -.239 -.U7 

.JO1 
.134 

0.447 
.229 

.435  .216 .zd+ .088 -.045  -.310  -.360  -.141 -.u3 -.072 -.001 
.275  .151  0.051 -.Oll -.244  -.363  -.169  -.lo5 

0.439 
0.429 0.201 0.186 

.O83 
.209 

0.088 -0.046  -0.315  -0.359  -0.148 -0.117 -0.082 -0.01~ 
0.001 -.157  -.E27  -.374  -.J16 - .I24 -.121 

-.125 
.141 

0.371 
.315 

-.oca -.ala - a 4  -.215  -.283  -.ll4 -.U8 

.267 
.l90 

.011 . 

.041 
.183 .041 .267 

..036 -.lo8 

.016  -.059 
-.210 
-.174  -.le5 -.233 -.121  -.a6 -.ne .o10 

- .281 -.U -.086 
-.229 -.121 

0.454  0.4%  0.345 0.300 0.1% 0.056 -0.001 -0.144 -0.375  -0.169  -0.085 -0.021 

.454 
.345 
.358 .275 .189 

.069 
-.OD 

-.BO -.3n 
-.476 -269 

.424 
.432 

.324  .265  .166 

.297 
.3m 

.033  -.367  -.482  -.@5 

.211 

.401  -174  .163 

.145 

00.0 
0.410 .260 242 0.066 -.OS -264 -.497 -.2& -.162 

a 0 5 9  -a214  -.%4  -.5%  -.252  -.159  -.052 -.021 

43.0 
48.0 
60.0 

P.L. 
80.0 

0.415 
0.403  0.162  0.126 

.147 
-.on 

0.045 -0.175 -0.387 -0.554 -0.248 -0.175 -0.057 -0.020 
-0.159  "371  -.302  -.522  -.4n -213 -.173 

- .423 
226 

.010 

0.294 -.291  -.293  -.314  -.4@ -.323 -217 -.Ill 
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TABLE V.- Continued 

PRgsSuRE COZ?'FIClEWl'S FOR FSAFW-LCCAm SL4I.L FLU-WINDSHIELD cAwopy 4 

(r) M = 1.08; a = 10.3' 

NACA m ~561122 

0.2 P.L. 
80.0 
60.0 
48.0 
43.0 
40 .O 
32.0 

26.0 
29.0 

20.0 
00.0 

- 
P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

- 

00.0 
20 .o 
26 .O 
29.0 

40.0 
32.0 

43.0 
48.0 
60.0 
80.0 
P.L. 

43.0 
40.0 

00.0 

26.0 
20 .o 

29.0 

40.0 
32.0 

43.0 

60.0 
48.0 

P.L. 
80.0 

- 

0.255 0 .37  0.167  0.132 0.051 -0.091  -0.125  -0.236 -0.236 -0.101 -0.074 0.05. 
.167 -.OB -.248  -.236 
.la9 .123 .040 -255 

.345 
.291 

-325 

- .170 -.155 -.lo1 

.199  .142  .032 - .lo2 -.330 -.166 - .074 
222 

.037 

0.B2  -219 .064 -0.044 -.071 - . 2 ~  - . 3 a  "133 -.a32 
.150 

.375 .x36  .161 .Oh9  -.074 -.3B -.295 -.X22 -.070 -.035  .05] 

0.329  0.319  0.241 O.x)7 0 . d  
.241 

-0.030 -0.083 -O.U5 -0.370 -0.133 -0.077 0.OX - .01g 
.329 271 .195 .log - .l34  -.342 -.133 

-.241 "370 

~ 348 

-172 

.357  .176 .146 
0.359 .228 . O B  0.005 -.069  -.282 -.a -.203 -.lW 

.034 -.l2l -.371  -.399 -.188 -.la -.058 .031 

0.365 
0.362  0.159  0.139 0.040 -0.099  -0.361 -0.333 -0.170 -0.168 -0.048 0.008 

.172 -0.012 -.160 -.144 "365  -.294 -.131 -.og4 
.062 

-.O% 

-279 

.185 

.I25 

-032  .020  -.076 0.305 

.227 .058 .016  -.@6 

.227  -171  .065  .047  -.024 
.065 

-.1W -.29 "123 -.GB 

-272 
- .243 -.132  -.a5 

"249 -.162 
-.156 -.1?5 -.a1 -.162  -.os5 -.@a .m 

0.353 0.36 0.303 0.267 0.177 0.036 -0.030 -0.186 -0.426  -0.162  -0.086 -0.010 

.353 
-303 
.316  .234  .154 

-058 -.228 -.46 
-.x24 -.565  -.162 

.325 
-367 

.306 
-259  .199  .lo9 -.022 -.451  -.360  -.086 

.227 
-063 

-133 

-337 .E2 .lo1 
0.339 .204 .070 -0.006 -.085  -.329  "580  -.x)2  -.n6 

"003 "270 -.435  -.572 -.373 -.lo7 -.&7 -.010 

0.358 
0.348 0.106 0.072 

-099 
"097 

-0.162 - . S T  -.x)2  -.499  -.361  -.257  "241 
-0.007 -0.221  -0.432  -0.549  -0.336  -0.107 -0.053 -0.009 

-.Oll 

-.232 -.a9 "243  "332 -.2% -.ug -.n9 

-.N 

0.256 
.210 

.147 

247 

.&O 

.OB -.&3 -.066 -.E2 
-.145 -.la -.1% 
-.063 -.246 

-.229  -.242 -.258 -.I27 -.063 -.W "039 
"323 -.147 -.063 

-.259 -.l27 - 
." II I 
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TABLE V.- Continued 

PRESSURE CopTICjmwS FOR REARWARD-LOCATED S4ALL FIAT-WINDSHIELD  CANOPY 4 

(s) M = 1.13; a = 0' 

8 ,  deg I, deg 
messwe COefficientS for X / l  Of - 

-0.Ol.J. 0 0 . d  0.052 0.102 0.142  0.149  0.193  0.249  0.324  0.467 0.662 0.804 0.9: 

0 P.L. 

60.0 
80.0 

48.0 
43.0 
40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

0.472 0.352 0.178 0.136 0.055 
.178 

-0.057  -0.086  -0.139  -0.149  -0.091  -0.087 -0.027 
"097 

.472  .l97 .131 .054 - .155  -.140  -.091 
- .149 - .149 

. zolr 
.556 

-,, . 

-459 
.235 .l85 .075 -.048 -.233 -.I36 -.a7 

.312 
.lo5 

.169  0.062 .043 - .x18 -. 281 - . u o  - .072 
.264 

.546  .319 .294 
.332 0.566 

.062 -.218 -. 311 -. 105 - .068 - .078 - .027 

- 
-4.3 

- 

4.3 

- 

- 
-8.8 

P.L. 
80.0 
60.0 
48 .O 
43.0 
40.0 
32.0 
29.0 
26.0 

00.0 
20.0 

00.0 
20 .o 
26.0 
29.0 
32.0 
40.0 
43.0 
48.0 

80.0 
P.L. 

60.0 

- 
P.L. 
80.0 
60.0 
48.0 
43.0 
40.0 
32.0 
29.0 
26.0 
20.0 
00.0 

0.556  0.448  0.293  0.247  0.152 
.293 

0.025 -0.017 -0.09 -0.241 -0.124 -0.ll5  -0.053 
.Oll 

.556  .319  .258  .l7l -.068 -.244  -.l24 
-.ll4  -.241 

-485 

0.542  0.302  0.273 

-164 
0.562 .294 0.073  -.079  -.060 -.JoO -.324 -.l22 -.O% 

0.175 0.040 -0.233 -0.342 -0.131 -0.0% -0.091 -0.058 

.a8 
- A X 3  

.339 

.252 
0.496 .OB -.002 -.080 - .191  -.265 -.n3 - .lo3 
.363 .020 ".040 -.lo1 - .280 -.la -.097 

.050 -.206 
.363  .242 . B O  .019  -.Ob9  -.150  -.165  -.193 -.llO -.O97 -.lo3 -.038 

-.le7 -.110 

0.522  0.487 0.375 0.331 0.232 
.375 207  
-3% .334  -250  -.009  -.336  -.157 

0.102 0.058 -0.064 -0.269  -0.157  -0.173  -0.079 

.522 
-.os4 -.269 

-508 

8.8 

32.0 
40.0 
43.0 
48.0 
60.0 

P.L. 
80.0 

0.528 
0.509  0.274 0.237 

.247  0.147  -0.061  -0.286 -0.445 -0.213  -0.149  -0.132 -0.071 -0.037 -256 -.216  -.426 -.5u -.le1 -.150 
.on6 

.loo 
-.343 

0.401 
-293 

-.2U -.250 -.2% - .3a9 
. O B  - 3 2  -.la2 

-.140 

.a7 -48 -.228 -.273 - .442 

. a7  -108 -.093  -.lo5  -.160 
"093 - . 3 6  -.262  -.158 . 

-.la8 -.Eo8 

-.260 -2% -.29 -.l58 -.Eo8 -.140 -.071 



102 NACA m ~ 5 6 ~ 2 2  

~ ~ 

I, deg $, deg 
Pressure  coefficients for x / t  of - 

-0.Oll 0 0.004 0.052 0.102 0.142  0.149  0.193  0.249  0.324  0.467  0.662 0.804 0.95 

0 P.L. 
80.0 

43.0 
48.0 
60.0 

40.0 

29.0 
32.0 

26.0 

00.0 
20.0 

I 

0.339 0.288 0.165 0.132 0.060 
.168 

-21% .156  -059 -.on -.090 

-0.066 -0.103 -0.175 -0.215 -0.102 -0.050 -0.024 
-.Os7 

.J39  .X35 .12G .057 

.397 

-.le5  -.215 
-.155 "188 -.lo2 

.325 

.I93 

.434 .2zl  .212 
0.439 .256 .I27 0.011 -.020 -.250 -.304 -.132 -.Os5 

-I24 -.OW -.281 - . 3U  -.E24 -.Os3 -.073  -.024 

-4.4 0.009  -0.035  -0.142 -0.318 -0.136  -0.126 -0.048 0.386 0.364 0.271 0.2% 0.148 P.L. 
80.0 
60.0 

-397 48.0 
.386 

40.0 
43.0 .bo6 .307 .248 .144 .002 - .307 - .326 - a 6  

.3gG 
32.0 
29.0 
26.0 

00.0 

.271 
-298 .231 .149 

. 005 -.la - . 3B  
-.e95  -.32g  -.I36 

-304 
.145 

20.0 0.429  .276  .155 0.072 -.002 -.231 - . 3 9  -200 -.128 
.236 

-426  -215 .201 -097 -.OB2 -.319 -A30 -.lD -.135 -.O* -.OM 

4.4 

26.0 
0.447 20.0 

00.0 
.221 -023 "130 -.110 -.334 -.309 -.U5 -.I27 

29.0 
32.0 
40.0 .332 

0.441 0.213 0.193 0.103 -0.035  -0.282  -0-352  -0.145 -0.U4 -0.094 -0.031 

.OW 
- . O D  

.l56 

43.0 0.368 .009  -.019  -.089 - .192 
48.0 

-.265 - a 7  
.210 

-.U6 

60.0  .267  .014 -.O>l -.Os5 
80.0 .Ob2 - .190 
P.L. .267 .la .dt2 .014 -.042 -.151 -.166 -.2w - . u G  -.e97 - . u G  -.031 

.. 

-. 255 -.114 -.Os7 - .204 - .126 

29.0 
32.0 
40.0 
43.0 
48.0 

80.0 
60.0 

P.L. 

- 

0.434 
0.424 0.187 0.149 0.065 -0.159  -0.347  -0.515 -0.270 -0.19 -0.103  -0.052- 

-173 
-.e55 

-0-128 - .332 -.2% -.478 -.503 -.227 -.le5 

.041 
- . 3 9  

0.311 
.259 

.@A0 
-.246 -.272 -.293 - .3a4 - .314 - .228 -.150 

.171  -.197 - .223 -.252 
-.093 

-.227 -.le3 

.171  .097  -.093 -.lo9 -.159 
- .282 -'378 -.256 -.lo4 
-.e1 -.267 -.262 -.lo4 -.183 -.150  -.052 
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TABLE V.- Concluded 

PRESSURE  COEFFICIENTS FOR REARWARD-LOCATED .WALL FLAT-WINDSI{IELD CANOPY 4 

(u) M = 1.13; a = 10.3' 

- 
0.2 P.L. 

60.0 
80. 0 

48.0 

20.0 
00.0 

0.254 0.225 0.122 0.102 0.043 

.254 .I48 .OW . O B  
.122 

-0.080 -0.117 -0.206 -0.227 -0.105 -0.103 -0.01 
-.a7 -.219 -.227 

-.161 
.261 

. YJ3 

-.le5 -.lo5 

.Jog .160 .114 .031 -.os4 -.2% -.154 - .lo3 
. a 6  

.033 

0.352 
.124 

-349 .156 .l36 
.187 .063 -0.037 -.066 -.271 -.2% - . ~ 9   - . a 5  

.WO -.071 -.315 -.2n -.Uo -.076 - . e 6  -.oi 

- 
.4.1 

48.0 
43.0 
40.0 
32.0 
29.0 

0.282 0.281 0.209  0.191 0 . ~ 7  
.209 - .014 
.248 .le5 .110 - .117  -.333 -.Ul 

.245 .187 .093  -.038  -.355  -.253 -.loo 

.236 

-0.018 -0.068 -0.177 -0.368 -0.131 -0.100 -0.031 

.282 

.303 

-.203  -.368 

.316 

.314 

.a2 

0.337 .210 
.165 

.337 .I54 .I35 
.Og4 0.012 -.051 -.258  -.bo2 - . l e9   - . l l9  

.OB -.lo1 -.336 -.364 -.168  -.166  -.07g -.031 

4.6 
20.0 1 0 . 9 9  
00.0 0.347 0.146 0.l20 O.OIK) -0.090 -0.334 -0.325 -0.164 -0.175 -0.079 -0.03: 

26.0 
.1>6 

.042 
-0.016 -.158 - .U3 -.90 -.282 - . ~ 4  -.lo1 

29.0 
32.0 
40.0 
43.0 
48.0 

0.278 

.201 60.0 

~~ ~ 

-.O% 
. lo9 

.007 -.wg - . op  - .175 -.270 -.117 - . lo1 
.26j 

.173 
.025 -.012 -.062 - .221 -.123 -.om 

80.0 
.201 .153  .033 -017 -.033 -.lg -.154 -.225 - . l j 3  -.Ow -.lo1 -.Oj5 P.L. 

-053 -.157 -.225 -.153 

P.L. 

60 .o 
80.0 

48.0 
43.0 
40.0 
32.0 
29.0 

20.0 
00.0 

26.0 

00.0 

26.0 
20.0 

29.0 
32.0 
40.0 
43.0 
48.0 
60.0 

P.L. 
80.0 

0.279 0.318 0.290 0.272 0.187 0.049  -0.009  -0.154 -0.386 -0.19 -0.130 -0.037 

-279 
.290 .& -.193  -.386 
.3l6 .245  .169 -.os -.506 -.19 

.329 
a257 

0.309 

-279 

.J14 

.266 

-238 

.212 

.I30 

.211 

.149 

.ll1 

.126 

.a32 

. a 9  0.013 
.019 

- .007 

- .060 
-.246 

- . x 4  
-.398 

-.412 

"527 
-.499 

"391 

- .354 
-.2a -.146 

-.136 

-.lW 

-.090 -0037 

0.335 0.122 0.078 0.000 -0.220 -0.406 -0.513 -0.356 -0.148 -0.05 -0.038 
0.337 .Lu - .og4 

-.153 -.348  -.287 -.472 -.361 -.263 -.259 

-.342 
.m3 

.209 
0.233 -.a0 -.a9 -233 -.>a - . 2 9  -.224 - .151 

.129 *045 -.139 "155 -.le7 "309 
-.067 

-.151 -.Ill3 
.=9 .072 -.067 -078 -.I20 -.2% -247 -.130 

- 2 1 4  -.e26 -.242 "130 -.XI8 -.151 -.038 
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Figure 1.- Model detai ls .  All dimensions are  i n  inches. 
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(b) Canopy 1. 

Figure 1.- Continued. 
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Figure 1.- Continued. 
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Straight Q z 
Drooped 

65' 
- 
- 

Section C - C  
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-615 
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.393 
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2.036 
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1.55h 
1. h61 
LhO3 
.997 

2.m 
2.391 
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.E51 
.&56 
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Figure 1.- Continued. 
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Downstream 
view 

(a) Fuselage forebody alone. 
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Xif ice  
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ll 
12 
4 
14 
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18 
19 
20 
21 

Orifice location 

.320 0 
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.440 0 

.4ea 0 

.520 0 

.SO 0 

.600 0 
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. 9 a  0 . 960 0 

- 
k i f i c e  
?umber 
- 
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Figure 2.- Location of pressure orifices for  the five models tested. 
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umber 

1 
2 
3 
4 
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5 

7 
8 
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9 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

0.600 

.008 

.828 

.044 

.076 

.124 

.164 

.260 
-295 
.3u 
.3% .44c 
.6m 
.828 
.988 
.044 
.124 
,164 

Orifice location 

0 26 
0 27 
3 28 
3 29 
3 30 
3 31 
3 32 
3 33 
3 
3 
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35 

3 
3 

36 
37 
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3 
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39 

15 
3 40 

41 
15  42 
15  43 
15 44 
15 
15 2 
15 
15 

47 

15 
48 

15 
49 
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station, 

X I  1 
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Figure 10.- Constant-pressure-coefficient  contours on one-half  the frontal 
projections of all canopies  tested. M = 0.80, 0.99, and 1.13. (Dashed 
lines  indicate  windshield edges.) 
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Figure 11. - Comparison of drag f o r  the five models tested. a = 0'; p = 0'. 



O Forward"ocated canopy from pressure  integrations * Rearward-located canopy 4 

Figure 12.- Comparison  of  incremental  drag  coefficient  due  to canopy for 
forward-located  and  rearward-located  canopies 3 and 4. CL X 0'; p X 0'. 




